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Guide To symbols: 


The symbols are a guide only. It is the responsibility 
of adults to determine the appropriate experiments 
for each child, taking into account the skills they 
possess. The use of tools requires adult supervision. 


To understand the significance of these experiments, 
an adult should always be involved to discuss the 
reason for the experiment and its outcome. Any 
excursions to parks or beaches should always be in 
the company of an adult. 


This symbol indicates that adult supervision 
is needed for all ages because equipment 
such as matches is used. 


This symbol indicates that adult supervision 
is needed for younger children because 
equipment such as scissors is used. 


This symbol indicates that adult supervision 
is not really necessary, but to understand 
the significance of the experiment an adult 
should be there to discuss the outcome. 


This symbol indicates that the experiment 
can be performed outside. 


This symbol indicates that the experiment 
can be performed indoors. 


This symbol indicates that tools are needed. 
These could include anything from a simple 
bowl and vegetable peeler to balloons and 
craft materials. 


SOMO © 


All these activities have been designed to use 
everyday items that can usually be found in the 
home. Some activities may require items to be 
purchased but these should be inexpensive, 

or alternatives can be found. ° 





Clues for use of this workbook: 


These experiments will be of interest to 
children aged from four to twelve years. 


Provide your child with a scrapbook and 
encourage recording of the results of the 
experiments in words or drawings — or 
both. They can be creative and decorate 
their work. Pay attention to your child's 
suggestions about how the experiments 
might be used or improved to add to their 
understanding of the concepts introduced. 


There is an experiment log provided at the 
beginning of each section. Use this to keep 
a record of which experiments your child 
has completed. There are also some handy 
notes pages at the end which he or she can 
use to record important information. 


With your help, digital pictures can aid your 
child's observations (digital cameras are easy 
to use even for younger children, but your 
help will be needed to download and print 
their pictúnesy. 


These fun activities lay the foundations for 
good scientific practice. They will stimulate 
imagination and investigation, and will 
strengthen your child’s interest in the world, 
and universe, around them. 
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Astronomy: The scientific study of celestial bodies. 


Experiment: Notes: 


Date: 


1 The Sun and Us 
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See The relationship between the Sun, 
Earth and the Moon. 


STEPS 


1. Make a U-turn bend in the 
middle of a long piece of wire so 
that it can rest in the top of the 
soda bottle and still have either 
end lying horizontal. 


2. Blow up a large balloon as 
big as possible and attach it to 
one end of the wire. 


3. Make two round balls with 
the modeling clay. One about 
the size of a ping pong ball 
(Earth) and the other a little 
smaller in size than a small 
marble (Moon). 


4. Slide the straw through the 
middle of the larger ball and 
attach the straw to the end of 
the wire opposite to the balloon 
by sliding it over some of the 


Boy, did Someone turn the Sun off? 


| Materials 


® one large balloon 
® modeling clay 









@ wire 
® string 
IT would be a cold, ® tape 
cold solar system ® coda bottle 





without it. 


® straw 











Anyone got 
G Sweater 





Did You Know? 


Without the Sun there would be 
no life on Earth. The Sun provides 
light, warmth, and energy. The 
Sun is much bigger than any of the 















planets in our solar system. In fact, 
compared to Earth, the Sun is 100 
times bigger in diameter, 330 000 
times heavier and a million times 







bigger in volume. 





wire. The straw should be tilted 
on approximately a 45 degree 
angle. 


5. Attach another piece of 
wire approximately 2 in = 
in length to the end of the 
straw. If necessary, secure with 
tape. 
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6. Slide the smaller ball 

on to the end of this wire 

and bend the wire so the 
smaller ball is about 1% in \ 
from Earth. ; 


7. Very gently give the wire 
resting in the soda container a 
push. 

8. As this is happening, very 


gently give the smaller ball a 
push. 


1. Whirl a ball or balloon 
on the end of a piece of 
elastic. 


2. Thessmeremen tne clastic 
represents the gravitational 
pull of the Sun. 


STEPS 


1. Prop a table up by placing 
some books under one end of 
it — about 2 in. 


2. Observe the speed ofthe pall 
as it rolls down the table. 


3. Throw a ball into the air and 
observe its path. 






PAi 
with no 
gravity? 
It’s all over 
the room! 


A gegio, 


4, Pour water from the pitcher 
and again observe its path. 


5. The paths of these objects are 
called parabolic. 


6. Now drop the lead sinker and 
the ball. Observe the difference. 


Materials 


® elastic 
@ ball or balloon 





Did You Know? | 














The planets in our solar 
system are kept in place by 
gravity. The further the planet 
is from the Sun the longer it 
takes to orbit (travel) around 
the Sun. One trip around the 
Sun is equal to a year. 


Materials 
® lead sinker 
®@ ball 

® pitcher 

® books 





Did You Know? 


Gravity makes all things on 
Earth stay on Earth. If gravity 
did not exist you and I, tables, 


































chairs, food and everything 
would be floating around in 
space! Gravity also keeps the 
planets and the stars of the 
Milky Way in their place! Gravity 
acts in the same way on objects 
of differing size and weight. 
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~ Make your own gravity. 


STEPS 


= 1. Attach a piece of string to a small can. 


ul 


2. Half fill the can with water. 


la 


— 
es 


= 3. Do not put the lid back nN> 


4. In an outside area, ) 
T swing the can around 
your head very quickly. _ 





“mi of gravity. 
a STEPS 


1. Place newspaper on the floor. 


fruit salad ... 


= 2. Place a chair on top of the 
= 
, newspaper. 


3. Carefully stand on the seat 


-= of the chair. 


4. Hold one orange in each hand, 
extend your arms. Each orange must 


- m be at the same height. 


5. Let the oranges go at the same 
= time and observe which one 
A 

lands first. 


E 





6. Repeat from step 3 but this time 
— hold an orange in one hand and 
a grape in the other. 


7. Observe which one lands first. 







Experiment with weight and The ea: F 


| know this looks like a recipe for 
but it is definitely 
an experiment on gravity. 
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Materiale 


® small can 
® string 
® water 





Did You Know? 






| The surface gravity on the planets in 
our solar system varies. If Earth has 






a surface gravity of one, the surface 






gravity on the other planets would 





be as follows: 
Mercury: 0.38 Venus: 0.21 
Mars: 0.38 Jupiter: 2.36 
Saturn: 0.92 Uranus: 0.89 
Neptune: |.12 Pluto’: 0.07 







*Dwarf planet 
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Materials 


® hewspdper 
® 7 oranges 
® chair 
® grape 



















I Did You Know? 





The force on Earth that 
pulls everything down is 





called gravity. No matter 






how much an object weighs, 






gravity pulls it downward 





at the same speed. 






















Materials 
® g large box with a lid 
® an object (teddy, 
soda bottle) 

® knitting needle or 
skewer 

© g piece of paper 






6 See Inside a Box ee: 
Can you see inside a closed box without | 
removing the lid? 


STEPS 


1- But the object inside the mex 
and close the lid. 



















OUCH! OUCH! 
How many 

Knitting needles 
does it take To 
work out There 












2. Stick the piece ol pper 10 iS a small 
the top of the lid. planet with | = 
dh asteroid | Did You Know? 






3, Use your knitting needle to 
gently poke through the lid of 
tha none 


belt in This 










Scientists use radar to look | 






at Earth's surface when 
4. You will need to measure how 


far your knitting needle goes into the 
box before it hits something. Measure 
the knitting needle and use a different 
color for each measurement, then record 
this on the paper on top of the box. 


clouds cover it. Radar uses 






light energy but we can't see 
it. The radar bounces off 
surfaces and makes echoes 








that the radar antenna 
can hear. 






5. When you have done this across the 
whole lid of the box you will see a shape 
start to emerge. 


6. Using the heights you have recorded you will be 
able to get a 3D idea of the object. 





Materials 


® balloon 

© water 

® string 

® hand drill 
@ screw eye 


















Replicate the shape of Earth. 


STEPS f m 
a Q m 
1. Fill the balloon with a 
water and tie the balloon n % 
` eN) 
EY 


with string. 
















| {XX 
Z. Put a screw ey eine AL x 
your hand drill where the 
drill bit normally goes. 





a U VIA 
W r Did You know? 


| The shape you have just made | 





is an oblate spheroid. Earth 

also has this shape, although 
not quite as extreme as your 
balloon's shape. 


3. Tie the balloon to 
the screw eye using the 
other end of the string. 








4. Go outside or to a 
sink and start to turn the 


handle of the drill. a. aN 
| { PE 
5. Gradually add more speed. (©) D \8 (0) ALI, A 





Materials 
® piece of string 








Simulate day and night. ~~ ea 
STEPS ® paper and pen 


® scissors 
= 1. Draw the shapes of Australia and North America on the paper. Cut them ® tape 
t: out and tape them onto the balloon in their global positions. 





2. Tie the balloon so it is freely hanging. 


Did You Know? 





-= 3. Shine a flashlight on to one side of the balloon. Open the chute and let it 
fall from the same height = _— 
It's midday | 


as you did the paper. 
on this side. | 






Earth is like a giant ball spinning 





in the darkness of space. Earth 






-m 4. Slowly turn the 
balloon. 


-_ 5. Try holding the 

- balloon to show 
these times in 

— Australia or the USA: 


is always moving and takes 24 








hours to spin on its axis. When 





one side of Earth is facing the 






Sun it is experiencing daytime, 





while on the other side it ts 





experiencing night-time. 






e midnight , P 
e sunrise [t's sunrise 
— e midday \ over here. | E 
| e sunset — È E 










5 Observing Night and Day eget 
® clipboard 
i? paper 













Experience the differences between 
night-time and daytime. 







Did You Know? | 


There are many animals that 


“= STEPS 


1. Find a spot that you 
are able to get to during 
nr different times of the day 
and night (sunrise, sunset, 
midday and just before bed 
mr are the best times). 






Now what can | 
observe here at 
sunset? 







are nocturnal. This means that 










they sleep during the day and 





come out during the night. Some 






examples of nocturnal animals 






















2. At the above times go would you are possums and owls. Many 
. to the chosen spot and mind knocking people also sleep during the 
< observe. off all that day and work at night. Some 
3. Look for things such as chatter? We examples are doctors and 
n differences or similarities in birds need police officers. 
< what you see and feel. Look To get up at 
out for animals and birds, raggi Sunrise] 





people, the temperature etc. 





Seasons i 


See how Earth experiences The 
different seasons. 


STEPS 


1. Slowly spin Earth around. 


2. Sit Earth onto the bowl 
so the line of the equator is 


slightly sloping. 


3. Rest the flashlight onto 
the books so it is shining just 
above the equator. Where 
the Sun’s light is brightest, 
the countries will be 
experiencing summer. Where 
the Sun’s light is furthest 
away, the countries will be 
experiencing winter. 


dnd low Tides? 








MX 


STEPS 


1. Half fill the 
bucket with water. 


2. Place the ball in 
the bucket so it is 
floating. 


3. Place both hands , ‘=> 
onto the ball and push 
down very slowly. 


4. Let the ball come up 
again. 


5. Watch the change in 
water level. 


Why does the ocedn Verne high 


[6 the Tide coming in ... 
Depends where the moon is | suppose, 












Materials | 


@ balloon with a line 
drawn around the 

middle (Earth and its 
equator) | 
® bowl (fo rest Earth 

on) | 
@ Hashlight (the Sun) | 
® books (to rest the | || 
ffashlight on) 


Did You Know? MII 


Light from the Sun does not fall evenly on to Earth 
because our planet is round. The equator is the 
hottest part of our planet because it is closest to 
the Sun and therefore it is where the Sun's light 

and heat are the strongest. 
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Materiale 


® bucket | 
® plastic ball or balloon 
© water I 












or going out? 





Did You Know? 


Seventy per cent of Earth's 







but a nice day at The beach never 
the less! 












surface is covered with oceans. 






Every twelve hours the tides rise 
and fall. This happens without the 
level of water changing. As Earth 
and the Moon spin, gravity pulls 
them together and the Moon 












pulls at the ocean water directly 






beneath it, causing it to rise and 
fall. When it is high tide on one 
side of Earth, it will be low tide 
on the other side. 


St 
















Ers 


1. Turn the lights off in 


a room. | need 


2. Put your piece of 
white paper on a table 
and aim the flashlight 
straight down at the 
paper. Note what 


you see now. 
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Create an eclipse. 
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3 STEPS 


1. Place the tennis ball about 

24 in from the flashlight and the 
ping pong ball between them (so 
the ping pong ball should be about 
12 in from each object). Then make 
the room dark. 


2. Shine the flashlight on to the 
tennis ball and move the ping pong 
ball around the tennis ball. 


suntan lotion 
round m 
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Why is it hotter at the Earth's equa Merc 


Oh boy, that 
Sun is getting 
hot. | Think 













VOU See, 
>. Li 
= 
3. Now tilt your $ : ee 
flashlight and aim it at Ne? ee 000. dA 
the paper. Note what i A a 


+ 


Hmmmmmmmmm! 
| think my artificial 
| eclipse has worked 
a little too well! 







2. Thet miis Dall represents Earth, 
the ping pong ball represents the 
Moon and the flashlight represents 
the Sun. 


4. See what happens when the 
ping pong ball moves between 


the flashlight and the tennis ball <a 


and when it moves behind the 
tennis ball. 
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Materials 


® {fashlight 
® white paper 





Did You Know? 





When the sun shines on Earth 
at the equator, it Is more 
intense, just like the flashlight 
facing straight down. When you 








move away from the equator 





the climate cools down because 





the light is on an angle. 
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Materials 
| ® tennis ball 
| ® ping pong or Table 
Tennis ball 
@ {fashlight 
® table (with a table 
cloth) 















Did You Know? 
Long ago, Chinese people used 


to think that a solar eclipse was 
a dragon swallowing the Sun. 










They would make noise by 






banging on drums and yelling 






to try and scare the dragon 






away. Of course, because solar 






eclipses are only temporary the 
Sun would always return. 






Materials 


® binoculars 
® books 





View images ot the Sun safely. = ff mirror 
Did You Know? 


® window and wall 
Bud, a telecommunications 


satellite, survives a nasty opposite To one 
Sunstonm. another 






Scientists and astronomers call the super 
super hot gas in the Sun plasma, and its wispy 
atmosphere the corona. Sunstorms can 













occur when plasma explodes and escapes 
through the corona. We are safe on Earth, but 







satellites have been destroyed by sunstorms! 






Warning: Never stare directly at the Sun as 






it will cause damage to your eyes. 






Sta, 


1. Place the binoculars on some 4. Adjust the 
books facing out of a window so image so it 
they are catching shining light becomes 
from the Sun. more definite. 


2. Place a mirror at the eyepiece 5. From time 
of the binoculars. to time you will 
need to adjust the 
binoculars so they are 
in line with the Sun. 


3. Reflect the light from the Sun 
on to a wall opposite. 


15 Sunspotso i 
View images ot the Sun safely. nia i 
STEPS ; 


1, Make a small hole with the sharp 
pencil in a piece of posterboard. 4 VA 


® 7 pieces of 
posterboard 










Did Know? 


Dark spots come and go all the time 






2. Go outside and stand 
with your back to the Sun. 





on the Sun's surface. These sunspots 






3. Hold the posterboard a Le 
with the hole in it up to —_—— ae 

the Sun. . 
4. Hold the other piece of z a 
posterboard about 8 in 
below it. 


are dark because they are much 






cooler than the gas around them. 
Warning: Never stare directly at 
the Sun as it will cause damage to 







your eyes. 





5. Observe what is happening. 


6. Move the posterboard P 
SELE 
pieces further apart. ig È 


Pora A 





7. Observe what is happening. 





16 The Moving Sun 


Observe how the Sun moves through the day. 


SETS 


1. Choose three times of the day to go 
outside and measure the Sun. The best 
times are mid morning, noon, and mid 
afternoon. 


2. Before you go outside, record the 
three times you will be outside in a 
table. 


3. With your partners, go outside with 
your chalk and your recording table. 


4. Take turns to draw each other’s 
shadows on the concrete. 


Did You Know? 






When it is summer in the USA it is 
| winter on the other side of the world. | 
| Warning: Never stare directly at the 
Sun as it will cause damage to 
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URI 


your eyes. 










Will 





STEPS 






Why does the sky change color at su 


ou look at all the dust under this 


Materials 
® chalk 


we 
© 2 friends 


e pen 
@ paper 
® watch 


5. Draw what your shadow looks like 
in your recording table. Draw a line 
through the middle of your shadow. 








6. Go out for your second 
observation and stand in 
exactly the same place 
as you did earlier. 

Trace around 

your shadow and 

draw a line down 

the middle on it, 

Record this on your 
table. 





You missed a bit o 
my shadow near my 
armpit, Pluto, my 
intergalactic friend. 














7. Do this for your third 
observation. 


EER af 
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8. Compare the lines down the middle 
of each shadow. What do you notice? 


Materials 
® clear plastic box 
® water 

@ milk 

e Sfashlight 











nset? 











bed? If you could get the setting sun 
under here, it would be a spectacular 
sunset with that much of it! 





1. Fill your box 





with the water. 





2. Add a teaspoon 
of milk to the 
water. 


3. Shine the 
flashlight straight 
down to see what 
the Sun looks like 
at midday. 

si chine the 
flashlight sideways 
to see what the Sun 
ce looks like as it sets. 
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Did You Know? 


Earth is surrounded by an atmosphere 
that is full of dust particles (similar to the | 
ones you see in a ray of sunshine shining 
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through the window). The particles 
scatter light. The red and yellow light of 














the Sun is harder to scatter, so that is 
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why we see those colors during 





a sunset. 
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Materials 


@® shoe box 


View the ditter ent phases of the Moon #7 | @ black paint 





® scissors 
STEPS ® modeling clay or 
1. Paint the inside of a shoe box black. Tape 
2. Cut three holes, spread evenly along, on each side of the shoe box. © ping pong ball 
Make the holes about '/ in in diameter. le ffashlight 





3. Cut another hole of the same size at one end of 
A ~ the shoe box. 


4. At the other end of the shoe box cut 
a big enough hole for the flashlight to | l Did You Know? 


shine through. 
















The Moon spins exactly once during 

each orbit of Earth, which means we 

always see the same side. The other side 
remained a mystery until the Russian 


pæ 


5. Fix the ping pong ball in the 
center of the shoe box 
with modeling clay or 
M tape at the height of the 
holes you have cut in the 
sides of the shoe box. 


6. Hold the flashlight in 
place and turn it on. 


‘ wm a =. p ra a 
7. Look into each hole. 74> (=> A N 
Can you see the phases of | | 


the moon? 





= 







space probe Luna 3 explored it in 1956. 






The probe sent back pictures that 
showed the other side had more craters! 

















Materials 


® ball or balloon 
wrapped in aluminum foil 
(the Noon) 

@ ffashlight (the Sun) 
® darkened room 

@ friend 


Did ` You Know? 


The Moon ts our closest neighbor in space. 

















My ball = in > +. . 


Why does È the Vi appear in pensi: 
phases? 
STEPS [itt ils A 

Well sort of] 













1. Place a ball ora | 
balloon wrapped in | 
aluminum foil on 
a table. 








2. Ask a friend to 
shine the flashlight 
on to one side of 
the Moon. 


It is about a quarter of the size of Earth, 






measuring 2172 miles across. The Moon 





circles around Earth about once a month and 
travels 240 625 miles. We call these phases of 
the Moon quarter Moon, full Moon, crescent 









3. Turn out the lights. 





4. Move to the other 
side of the table and observe 
where the light is. 


MN 
5. Slowly move yourself around the table watching the Moon and ( (A: À > (2) Ce / $) A) È 
its light. 


Moon and new Moon. 










T20 Moon Gazing 

— Observe the phases of the Moon. Materials 
® pencil 

® paper 

| ® clipboard 

| @ clock 
Did You Know? 


The Moon does not shine any of tts own 


= STEPS 


= 1. Draw eight round moon-like shapes. 










2. Next to each shape leave room for the 
date and time to be recorded. 
co Mater Date: 

Tine E ime: 











3. Choose a clear night and go outside 
and observe the shape of the Moon. Color 
the first moon-like shape identical to the 
Moon in the sky. 


\\ 4. Wait two nights and 
observe the shape of the 
Moon again and color the 

second circle. 


light on to Earth. We can see the Moon 
from Earth because it is reflecting the 
light from the Sun. On Earth it looks 
like the Moon ts changing shape but the 
Moon Is spinning slowly on 
its axis as it orbits Earth — this changes 


the amount of light we can see. 
5. Continue this until each 
of the eight moon-like 





Juni -= — ma 
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== shapes are completed. À | | A 


21 Your Weight on the Moon 


Calculate what your weight would be 
oh the Moon. 





Materials Sag? 
| ® bathroom scales 
® calculator 


be ddl 





AL 


What? 380 000 trillion tons? STEPS 
Well, | am a big planet | Suppose. 


IU 


1. Weigh yourself on your bathroom scales. 










2. Divide your weight by six because the 
strength of gravity on the Moon is about 
one-sixth of that on Earth. 





Better 


— lay off 

; the cream 2 
Cakes Did You Know’ 

= JUST the In 1969 Neil Armstrong and 


camel Edwin Aldrin were the first people to ever 


walk on the Moon. This was eight years after 


\ Ja 


Yuri Gagarin made the first human space flight. 
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Materials 


® desk lamp 


oe ; ® dark piece of 
See how a relfective Telescope works. voc PEN 


CTEPS ® marker 


® scissors 

® Tape 

® small mirror 

® magnifying glass 
i ® modeling clay 








1. Trace the area of your lamp 
on to the dark piece of posterboard. 


l'm sure that's my 
cousin, Phobos. He's 
a moon around Mars. 









2. Cut it out and then cut an arrow 
in the middle of the posterboard. 


3. Stick the posterboard cut-out to ‘88 
the lamp with tape so it is blocking 
the light. 










4 


4. Plug the lamp into a power 
Source and sel tne minor unsa 
that it reflects the light on to a 
nearby wall. 








In a reflective telescope the light reflects 
off the primary mirror on to a secondary 


mirror, which is then focused and 
5. Hold or sit the magnifying glass a 
(you might need to use modeling 

clay to keep it in place) so that the light 


reflecting from the mirror travels through it before hitting the wall. 


magnified by an eyepiece in the lens. 


Materials 


® desk lamp 
® red posterboard 

® marker 

® scissors 

® Tape 

® Z magnifying glasses 
® modeling clay 


we're being invaded STEPS 


by something huge ® \ 1 Trace the area of your 
lamp on to the red piece of 
posterboard. 


2. Cutit our and cut a star 
shape out from the middle of 


the posterboard. | Did You Know? 


3. Stick the posterboard cut-out 
to the lamp with tape so it is 
blocking the light. 


Our brains work out how big an object is 
by using the angle of the light as it enters 
our eyes. A telescope makes distant objects } 
appear larger by bending this light. The light 
rays from a distant object change direction 


4. Plug the lamp into a power 
source and position the lamp so 
it is shining on to a nearby wall. 





5. Place a magnifying glass between the lamp and the wall so that as they move through the lens and again as 


the light passes through it. You might need modeling clay to keep 
the magnifying glass in its place. Observe the image on the wall. 


they leave. The eyepiece or the lens brings 
the Image into focus. 


6. Place the second magnifying glass behind the first; again, you 


might need modeling clay. Gently move the second magnifying (ia ‘i > 
glass until the star image appears on the wall. | \ (i n. 

































Materiale 
® paper 








® hole punch 


“= STEPS Par 


Can you see stars in The ee 


® white envelope 
1. Use your hole punch to a © lamp 
ut ak Si > 
make holes in the card. HI, > A nk A le A 






















These holes will ” Ma a A a E -N 
: represent stars. P a e o ni : 
=m -putihe piece of CRAC "di i That ae Did You Know? 


card inside a white 


envelope. 
-m 


3. Turn the lights 
out in a room and 

— n shine a lamp on 
i to the front of the 
envelope. The envelope 
== reflects the light so you 


i. 4 = al . i 
-> cannot see the stars inside. | 
4. Try shining the light | st 
as — — ; 







E homesick] J} You can see the stars better 
| lo i in the country than in the 
city. In the city, pollution and 
streetlights make it more 
difficult to see faint lights in 


the sky. 


«gam from behind the envelope. z == A aor —_ VA A À j | A A 
ri 













Materials 


® balloon 
® waterproof marker 








= Galaxies dre moving away Fo ear Sher 
_ tow does this happen? 
= STEPS 


1. Blow up your balloon to half its capacity but / 
<< gm do not tie it. 









Ac FA few more 
\ J puffs and my 
balloon will be 
the size of 
the Universe... 
well, sort of. 


2. With your marker draw small specks all over 
the balloon. 


a 3. Blow more air into the balloon and then note 
the position of the specks. 


= 4. Keep blowing and observing the specks. 
se? What do you notice? 


ne j Did You Know? | 


Scientists think that the Universe is 
growing in size just like your balloon did. 











This means that the galaxies are moving 
away from each other, leaving more and 
more distance between them. 





Materials 
® ffashlight 


26 Star Motion 


Become familiar with the movement of stars. ® adhesive putty 
® small, round piece 








STEPS 


1, Trace your star map on to a 
piece of paper and push a pin 
through all the points of the paper 
that have a star. 


ot paper (from a hole 
punch) 

® paper 

® star map 

® pins 





That pinhole is Polaris ... 
that pinhole is The Big 
Dipper ... that pinhole ... 
is just | 
a pinhole. 

















2. Ask someone to hold your 
paper and shine a flashlight 
from the bottom so that 
the holes made by ( H 
the pins are seen on \ 

your ceiling. 










Did You Know? 


What you have just observed is how | 





3, Use your adhesive 
putty to stick a small 
piece of paper where each pin 
prick appears on the ceiling. 





the stars would appear to move 

at the North Pole because Polaris 
is almost directly above the 

North Pole. 







4, Use your map to help 
you locate Polaris (the 
Pole star) and the Big Dipper. You can ask an adult to help you. 


5. When you have located Polaris, stand directly underneath it AN A 1 
j $ 
and slowly turn yourself in an anticlockwise direction. | 













” 


Le n eae Materials 
je | ® magnifying glass 
® newspaper 






Simulate what astronomers see af art d e 
hole moves ih front of a distant object. 
STEP c Beware of the Black Hole! | saw 


half of the Universe disappear 
1. Hold your magnifying info one of these once] 
glass just above the 


newspaper print. 





Did You Know? 


Because black holes suck in light, 








astronomers cant see them. They 

have to look for gravity swirling 
around the hole just as water 

does around a bathtub plughole. 







2. Move it back and 
forth slowly. 







3. What you see is what 
astronomers see. 


28 Star Gazing 





crs 


1. Wait until it is dark. Find a 
place away from street and house 
lights that has a good view of the 
SUIS, 


UU LI 


2. Record the exact spot that you 
are standing on so you can return 
to it later. 


3. Observe the night sky. 


uu ul 


4. Choose a star that is bright or 
easily located (near a tree top or 


LAI 


Observe the movement of stars. 


5. Sketch the star, and if you can, 
any surrounding stars. 


6. Use your finger, hand or arm 
to measure and describe distances 
between stars and objects. 


7. You can record your findings in 
words and illustrations. Remember 
to also record the time. 


8. Wait half an hour and repeat 
sic elogi 





roof). 


ul 


B Did You Know? M 


Earth ts like a grain of sand on 
the beach of the Universe! Our 
Sun is just one of billions in 













takes about four years to reach 
Earth. To travel across our galaxy 
would take about 100 000 years. 
There is an estimated 100 000 
million galaxies — and that is just 





(RI 






the Universe. There are about 
100 000 million stars in the Milky 
Way. The nearest star to our 





at 






what we can see with our largest 









Sun is so far away that its light telescopes! 





(3 





29 Splitting Light 22 
= Light is composed ot ditterent colors. 


= See how a spectroscope splits the light 
= from stars and planets. 


_ STEPS 


1. Make a long, narrow cut from the 
bottom of the posterboard to just above 
the height of the glass. 












á 


2. Sit the glass on the piece of 
paper in front of a window that 
lets in a lot of sun and place the 
posterboard between the glass and 
the window (remember to have the cut in 

the posterboard running the length of the glass). 





3. You should see the light split into colors. 


Q) 


Materiale 


® pencil 
® paper 
® clipboard 





9, Wait another half an hour and 
repeat again. 


10.You can continue this until 
bedtime! 


Note: As an extension to this 
experiment, you could plan a trip 
to a local observatory. On a clear 
night you can do some real star and 
planet gazing that will amaze you. 


Mal Now where did that 
É| star gol was just 


| y drawing? It was 


‚A i a3 » 0. @. ? as e. 
NE - > ` d FI a fs Li tz 
a 







A other one di 
+ Second ago. 
4 0)”. Led 


eq oO ba 







e, a: 
ae te 


i : f} 
J: 
Sr, PR, 


| 










Materials 
© posterboard 

® straight drinking 
glass 

@ water 

® paper 










Did You Know? 


Spectroscopes have allowed 















astronomers to study what the 






Universe is actually made of. 






Astronomers who study 






this are called astrophysicists. 

















30 Making a Spiral Galaxy 
Make a spiral galaxy. 
STEPS 


1. Put the coin under the dish 
so that you can spin it easily. 


Did You Know? I 


Galaxies live together In 





2. Pour about * in of water clusters Just like cows live in a 


into the dish. herd. Sometimes they bump 


3. Gently sprinkle your paper into each other and urg 
in the middle of the dish. each others shape. When this 


4. Slowly spin the dish and happens, It can cause new stars 


watch what happens to the 
paper in the middle. 


to be born and this can create 
an amazing display of fireworks. 


31 Speedi ng Stars 





Materials — è 


® shallow dish 

® coin 

® water 

@ Small circles of 
paper (confetti) 














See how outer and inner stars of spiral 
galaxies travel at different speeds. 







STEP 


1. Half fill a 


| That's where | 







glass with water. Those Two 
2. Place the galaxies. Those 
paper strip inside | Stars were 





the top section of the 
glass so it is lying over 
the water. 


3. Gently add the 
methylated spirits. 





“NM street from us. 







4. Very carefully remove 
the paper. 

5. Slowly add the oil and 
examine what happens. 
6. Turn the glass 
sharply. 


7. Leave for about 30 seconds and 
examine what has happened. 






grew up, between] 


right across The 


In the Southern Hemisphere, if you 
can find a clear night away from city 
lights, you may be able to view the 
galaxies of the two Magellan clouds 


Materials 


® drinking glass 

@ paper strip about 
8 in long x Z in wide 
® cooking oil 

® methylated spirits 
@ teaspoon 

6 @ wafer 





Did You Know? 










and Andromeda. 















Materials 





32. Space Clouds 
ie ® white balloon 


See how a dust cloud would block aj @ light or lamp 
dh astronomer’ view of Space. ® tissue paper 





== 





STEPS | feel just like an Astronomer who | 


1. Turn on a light or can't see the Universe for dust. 


= 
= 
= lamp. 
= 


Dust and gas are a part of the galaxy. 





Coalsack is a cloud that is situated 






2. Think about the color 
of the light. 






between the Southern Cross and 
the nearer Pointer. It blocks the 






3. Blow up a balloon, 
hold it up to your face and 
look at the light. 


= 4. Slowly let some of the 
air out of the balloon and 
look at the light again. 


— 
= 5. Look at the light 
through one sheet of 


light of stars behind it and prevents 





astronomers from seeing beyond tt. 





: {a “a> ins 
pa tissue paper. } mgr) {e 


6. Try two pieces, then three. 





33 Your Own Quadrant È, "a y 


» 
% > * A 
i sy 






® posterboard 
® scissors 





= N\ake your own quadrant that can 






~ help you map the night sky. © protractor 
3 STEPS ® ben or pencil 





® string 
® modeling clay 






1. Cut the posterboard into the shape 7. Point your quadrant to the sky 
of a quarter of a circle. and line up a star by the viewfinder. 
The string will dangle at the degrees 
of the star to the horizon. 


Did You Know? 


the first astronomers was an 






2. Mark out the degrees on to the 
curved edge of the posterboard with a 
protractor and ruler. 


‘ 3. Cut a piece of string a little longer 
= than the posterboard. 






Before astronomers had 
4. Attach a ball of modeling clay to telescopes, they could only Italian named Galileo who, In 
the end of the string and tie the other 
end to the right angle of the quarter 


circle. 


r- 5. Cut two identical squares about 
1⁄4 in apart to be your viewfinder. 


6. Attach them to the upper side of AN pa AZ 
= your quadrant. | | ® | | A 





use quadrants to map objects 1609, turned his telescope 

in the sky. Quadrants tell an upward into the night sky and 
astronomer a star's elevation saw, among many things, more 
details of the Moon. 







from the horizon. One of 




















34 Star Gazers 


Si) 
x í 4 


STEPS 


1. Cut out a giant star from your 
posterboard and paint it silver. 
You can decorate it with sequins 
and glitter. 


2. Draw two circles, one on the 
black paper and one on the white. 
Cut them out. 


3. Divide the black circle into 
six equal parts. In each part use 
your pastels to draw the life 
cycle of a star (you may use a 
book to help). 


4. Glue the black circle to the star. 


6. Attach the new circle to 
the black one with a 
paper fastener. 


5. Paint the other white circle to 
match your star, but cut out a part 
of it big enough to show one of 
the parts of your black circle. 


7. Turn the disk around. 






4- 


STEPS 


1. Take the large piece of black 
posterboard or paper. Ci 
a) 

4 






2. Use your glue to create 


Stars are born, live for a long time, and die. 


Make your very own night Sky in your bedroom. 





Twenty-two thousand six 
hundred and seven. Twenty- 





Materials 


® posterboard 

® black and white paper 
® scissors 

® glue 

® paper tasteners 

® glitter 

® sequins 

® silver paint 

® pastels 

® ruler 
® pencil 


Did You Know? 


When a star dies it self-destructs and causes | 





an explosion brighter than a million Suns! | 





Materials 


® black posterboard 
or paper (large piece) 
® glitter 

® glue 

® metallic paints 

® silver Thread 









night sky patterns. A Two pic six hundred and © Shiny metallic paper 
| SA 4) eight ... boy! It’s going © 
È a your glitter over \ <b A : se Feces nie K Hashlight 
to count all Scissors 










4, Cut out stars from the 
metallic paper to stick 
on your paper. 


Sky! 


5. Use the silver thread to 
outline your stars, 


6. Stick the posterboard or paper 
on your bedroom ceiling. (Ask a 
parent first.) 


7. Before you go to bed, 
shine your flashlight on your 
ceiling to see the sky. 


The Stars 
in The 


Did You Know? 


On a nice, clear night you should 









be able to see thousands of stars 


: twinkling in the night sky. 
OK CK icon 
| È 









io UU 


| 


URI 


il 


uw W 
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i 


i 


di di i 


wow 






Materials 
® paper 


\d pen 
® calculator 


Would your age be different on other 
blanets? 


Sirs 


1. The first thing you need to do is put your own age into the 
calculator. 











Boy! If | lived on 
Pluto | wouldn't 
have even started 
school yet! 


2. Now you need to press divide on the calculator and then 
press in the planet’s period of revolution around the Sun. 
(For example, if you want to work out how old you would 
be on Mars you would press 12 + 1.88 = 6.38 years old!) 





3. Now you know how old you would be if you lived 
on another planet! Alternatively, you don’t have to use a 
calculator, you could try working it out by yourself! 






Period of revolution | 
(compared to Earth) 


Mercury | 0.241 Earth years 
(87.9 Earth days) 
Venus 0.615 Earth years 
(224.7 Earth days) 
Earth 1.0 Earth year 
(365 Earth days) 
Mars 1.88 Earth years 
(686.9 Earth days) 


Jupiter 11.9 Earth years 

(4343.5 Earth days) 
Saturn 29.5 Earth years 

(10 767.5 Earth days) 
Uranus 84.0 Earth years 

(30 660 Earth days) 
Neptune | 164.8 Earth years 

(60 152 Earth days) 
Pluto* 248.5 Earth years 
(90 702.5 Earth days) 





Planet 






Whoops! There goes Jupiter, there goes 
Mars, there goes Neptune. Looks like l'm 
the only planet left Hoating in the Tub. 















Did You Know? 
There are nine planets in our solar system | 
| and Saturn is the second biggest planet, but 


did you know it is also the lightest planet! 
It is also the only planet in our solar system 
that could float in water. 





*Dwarf planet 





























pena pee | Materials 
oF Potato Asterot = “È ® baking tray 
® potato 
@ oven 
® oven mitts 
® mixing bowl and large 
Spoon 
® 4 to 8 cups of 
mashed potatoes 
@ '/. cup (2 stick) 
of butter or margarine 
@ ban 
® potato masher 


Make rara some “asteroids.” 
STEPS 


1. Turn on your oven to 375°F. into your own idea of an interesting 
Ask an adult to help. asteroid shape. Use your fingers to 


i i O s in it for craters. 
2. Take a little slice of the butter or poke dent 


margarine and rub it evenly on the 6. Set the asteroid on the greased 
baking tray. baking tray. 


3. Make the mashed potatoes (a lot 7. Put the tray full of asteroids in the 
— eight cups, or a little — four cups). hot oven for about 20 to 25 minutes, 


j r unti cT l 
4. Add butter or margarine, salt and or until they are brown 


pepper to the potatoes and mix well. 8. Using the oven mitts remove the 
The mixture should stick together. If tray from the oven, and using the 
it’s too dry, add a little milk. large spoon transfer the asteroids to 


5. Take a handful of mashed potato * °°!” ing plate. 


(about !/ cup or more) and shape it 9. Enjoy your asteroids. 





l'm not really an asteroid. l'm 
just a potato on a baking tray. 






Did You 











Asteroids are chunks of rock that never quite made it to 
fully-fledged planet-hood when our solar system formed. Most 
of them orbit the Sun in a “belt” between Mars (the fourth 
planet) and Jupiter (the fifth planet). But some asteroids have 
orbits that cross or come close to Earth's orbit. 






d i m’ 
iL tid A S 


38 Greenhouse Effect Gal ahaa 


® outdoor thermometer | 
@ glass jar with a lid 
| @ sunlight 






Create the greenhouse effect as it would 
be on Venus. 
TER = Did You Know? 


1. Put the jar outside in the sun 
with the lid off and place the 
thermometer inside with the bulb 
facing the bottom of the jar. 











Strong rays of light hit the surface 
of Venus and heat it up, but the 
clouds and carbon dioxide in the 









atmosphere do not allow the 


í ami TTS f heat to escape. This means that 

the temperature. i (bey A I O Venus never cools down because 
© 

3. Put the thermometer inside the jar alone 


with the bulb facing the sky. Put the lid ate» Pa a ea 


on and place it in the sun with the lid facing down. 


(ARE (+ D | 
4. Wait for the temperature to stop moving and then record it. We a (0) = 


dia | ZE _ _ r 






2. Wait for a couple of minutes for the 
temperature to stabilize and then record 










the hot air is trapped there. 



















” [Materials 
® piece of paper 
® two pins 
® pencil 

® string 








STEPS 


1. On opposite sides of a 
piece of paper insert two 
pins. 


2. Loosely fit a piece of string 
around the two pins. 


3. Tie the string. 





At the center of our solar system moves in front of Neptune, 4. Pretend your pencil is a 
planet and place it on the 
inside of the string and move 
it in a circle around the pins 


so it tightens the string. 


a, LET 
ot fi 3 
e j “ge? % 
4 SMa ae wa hae baa 7 
fA | <a j 
n NE An 
a h- la y 


ger) Materials 
® a key (not stainless 
| Steel or galvanized) 





is a star, the Sun. Nine planets making Neptune the furthest 






move around the Sun in elliptical planet at that time. 






paths or orbits. Pluto is the Each time a planet orbits the 






furthest known planet from the Sun once, it has traveled one 






Sun, and was recently classified year. Each time you celebrate a 
as a dwarf planet. At certain birthday Earth has completed 
another orbit of the Sun. 










times, Pluto's orbit actually 














Re-create the rusty color of} 
the planet Mars. 


STEPS 


1. Take a new key and leave it 


Did You Know? 





Mars is smaller than Earth and it gets 


less warmth from the Sun. Its average 


— outside. De R 

° temperature is just -131°F. If you look at 
2. Make sure the area is damp. Mars in a clear sky at night you can 

_ 3. Collect the key in a couple of see this pinkish color 

- weeks. 


4. See the pinkish-brown color 


of the rusty key. O 74) a IO ( a \ A 






Our Solar System 


Create a mobile that represents stars 


persiane ` 


ahd planets. DE 


GER 


1. Tear the newspaper into pieces 
and leave them overnight to soak 
in a bucket of water. 


2. Squeeze the water out of the 
newspaper. 


3. Make the round shapes of the 
planets by dipping the paper into 
the paste and molding them into 7. Push the needle through aon 
different sized balls. ball, and thread the wire through 


4, Leave the shapes out to dry. the hole. 


5. Paint the balls so that they are 8. Attach your wire to the two 
the different colors of the planets. bamboo sticks which have been 


l l made into a cross shape. 
6. Make stars with your wire to 


hang next to your planets. 9. Turn the lights off and shine a 
flashlight on to the mobile. 


Uranus and the Sun 






What does the planet Uranus look like 
when it is orbiting the Sun? 


er crs 


1. Draw two circles and cut them out. 


2. Make a cut from the outside of the 
circle to the middle and make a cone 
shape. Leave a small hole at the top. 


3. Poke a stick through the cones to join 
them together so that they look like a 
spinning top. 


4. Paint and decorate the top half of the 


5. Paint and decorate the bottom half of 
the top with cold colors like blues and 
greens. 


6. Spin the top as fast as you can and 
watch it spin. 








when it goes around the Sun. This 
means that one side of the planet 
is in darkness and away from light, 

while the other side is in the line of 


top with warm colors like reds and gold. 


i) Materials 


® newspaper 

® bucket 

® clue 

® paints 

® bamboo sticks 
® thread 

@ wire 

® needle 

@ Hashlight 





Did You Know? 


Our solar system was formed 
more than four billion years ago. 











SF) Materials 
| @ stick 


® glue 

® paints 
® posterboard 
® pencils 

® scissors 

® glitter 


Did You Know? 








Uranus looks like it Is lying on its side | 











the Sun and Is warmer. 












Materials 
® white paper (large 
piece) 

® magnet 

® magnifying glass 


oe of 
- - i Ds 
= = RT?" r 
= A 
i - Ew y I dii 
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4 a.) be 
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a é °° dj 
‘a ae 
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See if you can collect some extra-terrestridi 
rocks. 


STEPS 


1. Go outside on a sunny day and 4. Hold your magnet under the paper — Did You Know? 





Ul 








ii W 


secure your large piece of paper to and lightly shake off the material 

an area that is not under cover. gathered. The material not attracted Every day tons of particles fall 

2. Leave the paper there for 4-6 to your magnet will just fall off. | to Earth from meteorites. You 
| hours. (Do not leave it out in the 5. Collect the material that did not will not feel them, or see them, 
= rain.) fall off and look at it through a unless you look very carefully 


magnifying glass. 


because they are miniscule. 


3. Collect the paper gently. Make 
sure you gather it so that anything 6. Extra-terrestrial rocks 


you have collected rolls into the are usually dark round TN (ON AEN 
middle of the paper. particles with pitted surfaces. \ Na VEE, 
a 





i 


pam 







Bi 
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Naterials 


44 Meteorites + Craters g 


® 7 shallow 












= The size, angle, and speed of a meteorite’s | paging (cat litter 

= impact affects the properties of its crater. Ca work well) 

= atte — puler 

Col A a? "AN i Lis Ci 4 4 x , asr © 7 bags of unbleached 
= È bi oe Your 


® pencil 
® box of instant cocod 
® newspaper 
"O ee ® several pebbles, 
Mata 4 Various sizes 
® chair 


UU 


rS 


1. Fill one of the basins with flour 
about 1-11⁄2 in deep. Spread the 
newspaper out and place the basin 
on top. 


IU 










5. Repeat step 3, but this time with 
a medium-sized pebble. What is 
different? 





2. Sprinkle a little cocoa on the 
surface. 


You Know? 


All craters that we have seen on 


6. Repeat step 3, again, but this 
time with the largest pebble. 


Wo W 


3. Pick out one of the smallest 
pebbles, stand on a chair and drop 
(not throw) the pebble into the 
basin. 


7. Repeat steps 3 to 5 but this time | 
vary the height. Smooth the flour 
and sprinkle on more cocoa. Try 

again, varying the force, size, and 
4. Observe and try to predict the angle of your “meteorite.” 
appearance of a crater formed by 

a larger pebble dropped from the 

same height. 


the Moon and Earth are pretty 





much circular The reason is that an 


ii 





explosion occurs on impact and the 
forces associated with an explosion 


ij 


are always spherically symmetrical. 


ii 








Materiale 
e plastic bottle 






@ water 
V2 Seltzer tablet 






See how d eta 
burns up as iT enters 
Earth’s atmosphere. 





That little 
meteor just 






Did You Know? 


Meteors are small rock-like chunks 






that are probably broken pieces 


STEPS 


1. Fill up the plastic 
bottle with water. 






of comets or asteroids that travel 






around in outer space. They burn 
up as they enter and pass through 
Earth's atmosphere. 







N E Drop the tablet into 
the water. 


‘009 3 Observe. 
















Materials 
® posterboard 
2 pen 

@ ruler 

® scissors 

® plastic bottle 
@ tape 

@ funnel 





Experience a rocket launch. 


STEPS Wi 


Sao 
1. Rockets have fins to help them fly. o 
A 
~S 







Cut out four 8 in long fin shaped 
pieces of posterboard, as per diagram. 










2. Fold over the flap of the fin and a 

with tape attach it to the bottle. 3 ` e pitcher of water 
3. Use the funnel to half fill the bottle ì ® cork 

with water. n l ə corkscrew 

4 j $ " . 2 

t. Use the corkscrew to carefully drill Se I 0° ® gir valve 

a hole through the cork. E 25350 d l 

5. Push the wide end of the valve into © a AP A XS oe p lastic Tubing 
the tubing. © bicycle pump 
6. Push the valve through the hole in È 

the cork. Did You Know? 







7. Push the cork and the valve into the top The force of a rocket comes the water provides the energy 
of the plastic bottle. Make sure it fits firmly. from the amount of propellant that makes the thrust. 

8. Attach the other end of the plastic it shoots out. The water in Warning: Launch your rocket 
tubing to the bicycle pump. the bottle is the propellant. in an open space away from 









Compressed air above buildings and trees. 





9. Turn your rocket the right way up — so 
that the cork is on the ground. 





10. Pump the bicycle pump. 








Materials 

® teaspoon of 
bicarbonate ot soda 
® paper Towel about 
4 in x & ih 

@ | cup of water 





A chemical reaction between 





@ 7, cup of Vinegar 

® paper streamers or 
ribbons 

® thumb tack 

® plastic bottle 

® cork that fits the 
bottle 


the vinegar (representing liquid 
oxygen) and the bicarbonate of 











soda (representing fuel) produces 













carbon dioxide gas. The pressure know. 
But if 
they do 
it works 
pretty 


well. 





inside the bottle pushes against 





the cork. In real rockets the gas is 






jetted out of the actual spacecraft, 






propeling it forward 





Warning: When the rocork is 






about to launch make sure you are f` 






a safe distance away. 


=| STEPS a; 






1. Place the bicarbonate of soda on 4. Cut out some streamers or 6. Place the bottle in an outside 
= the middle of the paper towel. ribbons and with a thumb tack area that is away from windows 
~ > 
= 2. Roll up the towel and twist the attach them to the cork. etc. 
ends to keep the bicarbonate of 5. Drop the paper towel into the 7. Stand well away and watch. 
— soda inside. bottle and very quickly push the p= Poema AG 
~ 3. Pour the water and vinegar into Sgr do tue dole, Ly cy g n A 


the bottle. 











Materials 
® Z paper or plastic 
drinking cups 

® scissors 

® Tape 

® [ong balloon 
® round balloon 


Did You Know? 


Rockets transport people to the Moon. 
We live on the Earth. The Moon is the 
only place in our solar system that people 





32,1, lift off 
= STEPS 


1. Carefully cut out the bottoms of 5. Place the round balloon inside 
j two paper or plastic cups and sit the cups and blow up the balloon. 
one of the cups inside the other. ia, 
2. Partly blow up the long balloon. balloon closed but do not tie. 
Hold closed but do not tie. 












IU 


7. Hold the rocket so it is 
3. Slide the drinking cups over the facing the sky. 
untied end of the balloon. 






8. Unstick the long 
4. Fold the untied end of the balloon’s end. 
balloon over the side of the cup 


i 9. Let go of the round sità ii. AEN 
and tape it down firmly so air Pelion. | \ PD , | | | A 
cannot escape. l LE, 


MM 


have visited. 





di 






























Materials 
® paper 

® photo film canister 
® tape 

® scissors 

® antacid tablet 

® paper Towels 

® water 

® Sunglasses 


. Did You Know? 


A real rocket works the same 











Build a bubble—powered rocket. 
STEPS 


1. Cut your paper to make a rocket 
shape. 











2. Insert the film canister inside 

the rocket and attach it with tape. 
Make sure the lid of the canister is 
facing down. 








3. Cut out a circle shape. Roll it 
into a cone and attach it to the 
top of your rocket. 





way that yours does, but instead 





f i ; i 
4. Put on your sunglasses. of using an antacid tablet, it uses 


rocket fuel. The antacid tablet 
releases bubbles and when the air 





5. Turn the rocket upside 
down and take off the z 
film canister lid. Y 






escapes from the bubbles it pushes 
the sides of the canister. The 
canister cannot expand so it pops 





6. Fill the canister one- 
third full of water and drop the 






antacid tablet in (you must do your driveway or any piece of («badia 
these steps quickly). concrete. 
7. Put the lid back on and place 8. Stand back and watch it blast 


your rocket the right way up on off. ( N o AA | (4 » A 


Materials 
® String 

® carrot with the 
leaves still attached 


® large spool 
® Small spool 












What is centrifugal force? 
STEPS 


1. Tie the string to the top of the 4, Watch the carrot to see what 
carrot with the leaves. happens. 







2. Slip the other end of the string 
through the large spool and then attach 


Did You Know? 


it to the small spool by tying it up. ao | 

N | i 
3. Hold the large spool and begin | {he force of the rotation acts as a 
making circles with your hand. The | pulling force. This pulling force is what 


small spool should lift in the air. | causes the carrot to move. Centrifugal 





force Is the force that pulls away from 


the center circle. 









working in space? 
-= STEPS 
= 









1. Place the nuts and bolts on 
. to a table and try picking them 
i up and screwing them together. 


2. Puton a pair of rubber 
gloves (these represent 
spacesuit gloves) and try to do 
the same thing. 


3. Fill the bowl with water. 
4. Add the nuts and bolts. 


Se try to pick up the nuts and 
bolts and screw them together 
under the water. 


u 








Oh my! That looks like a Siping ARTT ZII 
= Pe, ., K = ® corkscrew 
n 4, © i | 
? Z Split pins 
HA ® dowel 


vou 


A 


STEPS 


1. Measure out three 
posterboard strips about 12 in X 2 in. 


ti 
AY 


2. Cut them out. 


AY 


3. Use the corkscrew to make a hole 
about 34 in from both ends of each strip. 


4. Join the strips with split pins. 


1 


l 


5. Bend one of the paper clips into an “s” 
shape and slide it through the hole at the 
ir end of the arm. 


51 Working in Space SX. 


How do astronauts feel when they are 


Wearing these heavy rubber astronaut gloves 
(Mom's dishwashing gloves) to screw this nut 
and bolt together makes me feel just like a real 


Become an astronaut and work 







Materials 


® nuts and bolts 
® rubber gloves 
® big bowl 












sar 











Bulky spacesurts make rt very 
hard for astronauts to work 
in space. Heavy and stiff 
spacesurts tire out astronauts 
quickly and prevent them 
from feeling things properly. 


Materials 
® posterboard 
® Scissors 

® ruler 



















a ® 





a robot drm. 






® picture hook 


` 











H ® Z paper clips 
mh ® modeling clay 


"h, 
WANS 


Did You Know? 


lf satellites break down, 


6. Take the hook and 
screw it into the end of the dowel. 


astronauts need to fix them. 
7. Pass the hook on the dowel 


through the hole in the end of the 
posterboard. Move the doweling to 
move the robot arm. 


Robot arms are used by 
astronauts to rebuild and fix 
these satellites. 


8. Make a ball out of the modeling clay 
and gently push in the second paper clip. 


fia EA pe x gr = 
| | Gy | | ( A DI 
i | í ì 
| \ 


9. Try to pick up the 
modeling clay ball with 
the robot arm. 


57 Astronaut Suits iS 


| ® 2 large pairs of 





How does it feel to be in a spacesuit? | coveralls 
® newspaper 
® ski gloves 
STEPS ® Ski boots or rubber 





| must keep my lifeline 









attached. | don't want We 1. Put on both pairs of boots 
to Toat away ... out of Si ® motorcycle or bicycle 
The lounge 2. Stuff scrunched up helmet 





newspaper in between the 
two coveralls. 






® backpack 
3, Put on the ski gloves, ski ® books 


boots and helmet. y 
= Did You Know? 


4, Place some books into 
a backpack and put the 
backpack on to your back. 











Spacesuits protect the astronauts from the 
airless vacuum of space. Without the suits the 
| astronauts blood would boil and they would | 
| die within seconds. Spacesuits are like having 
an individual spacecraft, giving astronauts help 
with cooling, oxygen, and power 






5. Slowly walk around the 
house. Take note of how 
you feel and move. 








6. Now try to pick up items | 
in your house, such as 
books or a drinking glass. 


Pre 
uo 

















Materials 
® posterboard (large 
piece) 

® clear Tape 











STEPS 


1. Roll the posterboard into 
a cone shape but make sure 
you leave a small hole at the 
pointy end. Leave the large 
hole as big as you can. 





This cone works just like 
a satellite dish. | can 
hear things from far, far 
away. | think Mom's 
ing me for dinner. 


Did You Know? 


A satellite dish has a cone shape 
stuck to its surface. The small end 
points to the sky and the large end | 
is stuck to the dish. This means that 
people in space can send messages 
to the satellite dish because they 
have the small end of the cone. 











2. Pūt tape om the coneto 
hold it in place. 





3. Place the small end of the 
cone near your ear and go 
outside. 







4. Take note of the sounds 
you hear. Are noises louder or 
softer? 












59 flying in Space 
You can create a 
gliding machine. 


DIES 


1. Cut a little hole in the middle 
of the lid. 


2. Put the squirt top over the hole 
and glue it to the lid making sure 
that no air can escape from the 
hole. Make sure the writing on 
top of the lid is facing up. 


3. Blow up the balloon and slip the | | 
opening over the squirt top. Make 
sure the squirt top is closed. 







An air cushion is created when 
you let the balloon's air out 


of the squirt top. It is this air 
4. Place the lid on a smooth table 


and lift the squirt top opening and 
see what happens. 


cushion that allows your glider 
to It up. 


60 Signals and Satellites 


Satellites sent into space a ect 
signals and information. $ 


STEPS 


1. Cut out a piece of posterboard 
that is big enough to cover the can. 4 


2. Stick the posterboard on to the. 
can and stand the can upright. 


3. Cut a 4 in square out of the 
piece of posterboard and stick 
it to the can so that it appears 
to one side (this will act as the 
antenna of the satellite). 


4. Place the tin can on to the floor 
and measure approximately 3 ft. 


5. Position the mirror at the end of 
the ruler. 


7. Turn the lights off in the room 
and close the curtains. 


6. Place the flashlight so it is level 
with the tin can but sitting about 
8 in away. 


8. Turn on the flashlight. Adjust 
the mirror so that it reflects the 
light from the flashlight on to 
the dark card on the side of 
the can (the antenna). 


> * n oF E. 
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Materials 


@ scissors 
® plastic lid trom 
qa container, 


e.g. d margdrine Tub 
@ squirt top from a 
dishwashing liquid 
bottle 


@ glue 
® balloon 























&V\aterials 
® dark posterboard 

© scissors 

® can 

@ tape 

® yard ruler 

® mirror 

@ ffashlight 

® modeling clay 













Did You Know? 


Communication satellites enable 

















radio transmissions to be sent 
anywhere on Earth! Radio signals 
are transmitted from one side of the 
planet and are aimed at an orbiting 
satellite. The satellite then redirects 
this information to a receiver on the 
opposite side of the world! 








61 Orbiting Satellites 


See how a satellite orbits (travels) around Materials 


























® friend 
Earth and relays information. © sirina Gr VOS 
STEPS Me T Im relaying live ) | different colors) 


1 
concert from Londor JEEE news from New 
P/N ` 


® colored Tape (Two 
different colors) 


1. Use one of the colored tapes 
to make a circle about 20 in 
in diameter (representing Earth). 


2. Stand inside the circle and take 
three very big steps. 


Did You Know? & 
The movement, or the orbit, of 
a satellite around Earth is fixed. 


The satellite follows this orbit 
until it is no longer needed in 


3. Use the other colored tape to 
make a circle at this spot (the 
orbit of the satellite). 





> weg just 
bouncing 
\di Ign GPS signals 
back to 









4. Cut a piece of wool from both 
colors about 4 in bigger than the 


distance from the two circles. 
space. There are about 500 


5. Stand on the smaller circle 
and hold a piece of wool in each 
hand (to represent the transmitter and receiver). 


satellites that have been sent into 
space orbiting around Earth. 


6. Ask your friend to stand on the outer circle and hold both pieces of 





wool in one hand (ii. (il sn 

is y į | We" } 

z a { 4 i ta ay f a nr wr | 

7. Both you and your friend slowly turn around by walking along the \ | / YL IT 
taped circle. 


62 Finding Bearings 


How to find your bedrings in space. 
















| Materials 
® map (of where 


STEPS you dre) 
1. Look at an object that you can see 2. Point your compass north and J COMpass 
on your map. read off the angle that points æ protractor 
toward your object. e 
ruler 











Where am 12 Where am 12 
Whereabouts am |? 


3. This is the object bearing from 
© 

where you are standing. pencil 

4. Now on the map draw a line that = = 

runs through the object at the same _Mp} 7 

angle to north as the bearing you | Did You Know ~ 

took (the top of the map is usually 

north). 





| Know where | 
am. l'm standing 
Sent here! 


Global Positioning System 


(GPS) satellites orbit around 
5. Repeat this for a different object. Earth every I2 hours. 





6. Where the two lines cross 


on the map is your location. OL A D © (0) ® A 


| 


1 





= 


u di ow 





WoW ow 
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Biology: Lhe study of living organisms; 
the plants and animals of a particular area. 


+ 


JI 


Experiment: Notes: 


Date: 


Ù 






_ 63 Classifying Living Things 


EI 





Materiale 
® old magazines 
® scissors 


Classity living things into groups. 


STEPS 


1. Cut out all the pictures of from; whether they are carnivores or 3. Play this game with a friend. Sort 
animals you can find in the herbivores; whether they are fast or them and ask your friend to guess 
magazines. slow, land or sea animals; whether how you classified the animals. 
> they are active in the daytime or Switch roles. See if you can trick 

2. Decide how you are going to A | Di . a 

i the night-time, and so on. There are your friend with something like 
sort and classify these animals. You 

hundreds of ways you could sort marsupial or monotreme. 


can choose to sort them by the 


number of legs they have; where 4. You can play this game with 
they live; what country they are plants and bugs too. 


these animals. 





What's small, green, slimy, has 
four legs, hops and lives in 
Swamps, my green, slimy, hoppy 
little friend? 


VVTV U W U wW 








MAM 
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iM 


2 id i i» Did You Know? 











l i Every animal is unique in some 
Animals can be classified info Six groups. Mammals are 


warm—blooded and most give birth to live young: Birds are 
warm—blooded and have feathers and lay eggs. Reptiles 

are cold—blooded and lay eggs. Amphibians dre cold—blooded 
and can live in water and on land. Fish are cold-blooded and 


way, just like people. And just like people, 
there are some things the same, such as 
their likes and dislikes and the number 

of legs they have. 


a w n U (t 


É 


use gills to breathe because they live in water. Invertebrates 
are animals that do not have backbones. . 


N 








Materials 


® 1 potato 

@® 7 saucers 

® chopping board 
® knife 
® salt 
® water 


Did You Know? 


The salt water draws the water out of the 
potato, causing it to shrivel and become 
dehydrated, Dehydrated means when the 
water is removed. This often happens to 
humans when they sweat a lot and dont 
drink enough water Your body can be like 
the potato If you don't drink enough water 
to replace what you sweat out! 










Make a potato shrink and shrivel. 


STEPS 


1. Cut the potato in 
half. 


2. Filt both saucers 

with water. Mix some 
salt iNtO ONE Ssalicer 
Leave the other one 
with just plain water. 
Mark the one with salt 
water so you remember 
which one it is. 


3 Place one Dall of M 
the potato into each 
saucer, with the flat 
side facing down. 

Leave for about half 
an hour. What has 

happened after this time? 




















| need To drink more water 
after my run around the pool. 
| Teel like a shriveled potato. 



















Anyone 
gof a cup 
of pond 

water? 







































Materials 
® 1 sweet potato 
® toothpicks 

® drinking glass 
® water 


es 
‘aa ra 
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Grow roots and leaves from a potato. ” 


oor 


1. Fill the drinking 
glass with water. 










This potato full of toothpicks 


looks like something | ate at a I 
party once! VO | Did You Know? 


| Potatoes are known as a root | 





2. Stick some 
toothpicks in the 
middle of the potato 
so that they poke out. 










vegetable. [his means that 





3. Place the potato into the drinking 
glass. The toothpicks will stop the 
potato touching the bottom 
of the glass. Make sure the 
bottom part of the potato is 
touching the water. 





they grow from the roots of 






the plants under the ground. 






Do you know any other 






root vegetables? Carrots are 





another one. 





4. Leave it for a few days. 
The bottom part of the 
potato will sprout roots and 
leaves will grow out of the top. 




























Materials 
® plastic bottle 

@ Hower with stem 
attached 

® water 

® small amount of 
modeling clay 

® drinking straw 


Did You Know? 


Plants are like straws. In their leaves are 






How do plants obtain nutrients from 2 
the soil? 


p I'd prefer sarsparilla ... 
2 | E S NT but for the sake of 
1. Fill the bottle three- the experiment ll 


fourths full with water. give this a go. And 
| not a bad looking 
Di Wrap the clay | | 5 toad I might 
around the stem of the + | VIRA 
flower. 








3. Place the flower in tiny little pores or holes, so tiny that you 


the bottle. Use the clay 
to seal and close 
the mouth of the 


bottle tightly. 


cannot see them without magnification. 





These pores are used by plants to 





breathe air When you are sucking on 





the straw and removing the air from 
the bottle, the pores in the plant are 
breathing air into the bottle. Pretty clever! 





4. Carefully push the straw through the clay. Do not let the straw 
touch the water. Make sure the clay is still sealed tightly around 
the straw and there are no leaks. 


5. Check that the straw is not touching the water. Stand in front (CN GN (a 
of a mirror and suck on the straw. | (ar . 
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Materials 
® 4 fresh large leaves 
with a small part of 
the stem still attached 
® String 

® scissors 

® ruler or stick 
® petroleum jelly 








See if leaves lose their moisture. 


STi 


A apiece Ol string to the Le 
stem on each leaf. Then tie (e 
the other end of the string to 
the stick or ruler. Spread the 
leaves out so that they are not 
touching each other. 






JI 








Did You Know? 


The leaf with no petroleum jelly will shrivel and 


2. On the first leaf smear 
petroleum jelly on both 
sides. On the second leaf put 
petroleum jelly only on the 
bottom side of the leaf and , 
on the third only on the 7 
topside of the leaf. Leave the 


last leaf without any petroleum © } D 


jelly. 

















die first. This is because the water from the leaf 





LUNA U URI 


has “evaporated” into the air The petroleum jelly 






stops the water evaporating from the leaf pores 











as quickly. This is why the leaf with petroleum 


o 
i 


jelly on both sides stays fresh for the longest time. 





. 3. Leave for a few days and 
note the differences. 


















® clear plastic bottle 
® soil 

@ small plant or 
seedling 


68 Mini Greenhouse a ae Materials 






Make a mini greenhouse To grow plants. 


SHE 







1. Wash the bottle carefully so that 8. After a few days you will notice ® wide Tape 
it is clean. Don’t worry if it is still the bottle “sweating.” If it is too 

ae ee a ® scissors 
wet inside. moist open it up and let it dry out 







for a while. 


2. Cut the bottle in half. 









Well it looks as hot as 

a tropical swamp inside 

this bottle ... but this 

little plant sure loves it! 
VON 


Did You Know? 


The sun causes the temperature 


3. Take the bottom part of the bottle 
and half fill it with soil. 





4. Plant the seedling in the soil, 


inside the greenhouse to rise. 
making sure you cover all the roots. 


Because the lid is sealed the air inside 
stays heated, even when air outside 















5. Place the topehalf of the bottle back 
on to the bottom half and use the tape 
to seal them together, making sure 
there are no leaks. 





the greenhouse cools down. This 





means the air inside turns to water 





that feeds the plant to keep it alive. 


080008 





6. Put a few drops of water into the 
bottle. Place the cap back on. 


7. Leave your mini greenhouse near a 
window where it will get plenty of sun. 









69 Sweating Plants Fk y Materials 
= ~a A- Z” ® potted plant 

~ | @ clear plastic bag 

® water 

® pitcher 

® large rubber band 





Water vapor is given off by plants. 
STEPS 


1, Water the potted 
plant first, making 














ic so hoft in 
herel | feel 








sure you fill the like q daisy 

plant to the bottom A => 

so that the roots are That's run Did You Know? 
well watered. laps round 

2. Cover the plant the flower bed Ape molsture Ins (deg 
and the pot with then been not sweat but water. This comes 
the plastic bag. l from the plant drawing in the 
Secure the bag to STUCK Jane, water from the soil and giving off 
the pot with the plastic bag. water vapor from its leaves.This 





rubber band so that 
no air can escape. 
Va AN AA Ans! 


>. leave the plant a 


overnight. The next 
day you will notice 


water in the bag. - i => e ® A 


is turned into water and stays on 
the inside of the bag. 















= goa Materials 
FO ‘Magic Balloon =n wo ® 1 packet of dried 


yeast 
@ warm water 


Use gas made from yeast to blow up a balloon. 
STEPS ® sugar 















l l Now that’s what ® teaspoon 
eee 3 | need at my ® clear plastic bottle 
into the plastic bottle. next birthday È 
2. Add some warm water fete oeny ® balloon 





or thirty bottles 
of this stuff 

to take The 
hard work ouT 
of blowing up 
balloons! 


to the bottle. Then add 
a teaspoon of sugar and 
swirl the bottle around. 


Did You Know? 


This seems like a great trick but it Is 


3. Place the balloon over the 
mouth of the bottle so that it 
is covered and there are no 
leaks. 









not really magic. By adding sugar and 
| warmth to the yeast, the yeast, which is 


4. Place the bottle and balloon a plant, grows and produces a gas called 


on a warm windowsill or keep 
the bottle in a bowl of warm 
water. 


carbon dioxide. The carbon dioxide in 


w uU U U W W 


the bottle rises and fills up the balloon. 


5. Watch the balloon “magically” 
blow up! 


dl 








FI Barney Banana = 
«EM ® banana 
° | @ long sewing needle 










Trick your friends into thinking. YOU mi. | 
created a new type ot banana. 


STEPS ERREP 


Won 








\ A 
1. Carefully push the needle into space between each hole. Only `~ aN 
one of the edges of the banana. put the needle in one side of the 
Push it all the way to the other side banana or your friends may see 
of the banana but do not push it even these tiny holes. ffl 





through the skin on the other side. £ Wool the BANDE Por // 


2. Move the needle up and down. your friends. They will be 
This will slice the banana inside. amazed that inside is a i Ø 


3. Keep doing this all the way along beautifully sliced banana. 


the banana, leaving about a nger 


WoW LAU 


WUN yf U 





This will not "e with any other fruit. It is only 
| because bananas are so soft that this works. Bananas 
are made up of thousands and thousands of tiny 


JI 


hairs and this is why they are so soft. 
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| "E > vr DRS Materials 
72 Fr uiT or Vegetable A Pe different foods 


Classify some foods as either fruits | -~ fomato, carrot, 
avocado, orange, | 


or VegeTables. potato, strawberry 
STEPS Hmmm. SEEDS} © repping Poor 


> . è n 
1. Cut all the That's a fruit | knife 
foods in half. DI z v Low 


Because they have seeds, tomatoes and 






















2. Look at the 

inside and see 

if you can spot 
a seed. 






avocados are classed as fruit not vegetables. 
| We might think of fruit as sweet foods because | 
of the natural sugar in them and not something | 
we would eat with cheese in our sandwich. 
As you can see, this is not always so. 





3. If there is a 
seed then the 
food is classified 
as a fruit. Any 
surprises? 
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#3 When is a Fruit a Berry? p 
Fruit can be sorted into three groups. | Materials 

| @ different fruit 
STEPS | - orange, grape, 








1, Cut all the fruit in half. a group where there are some dpricof, plum ; apple ; 

2. Look very carefully at the inside seeds surround ie e and peor | 
of the fruit and find the seeds. These are the three groups used to a chopping bodrd . 
3. Sort the fruit into three groups ca ETN @ knife 

— a group with one large hard ite, tyra, 

seed in the middle; a group = 

where there are many seeds Ji 









Did You Know? 


| The three classifications of fruit are: 
|) Drupes ~ which have one hard seed 
in the middle, such as peaches. 


throughout the fruit; and 








2) Berries — where the seeds are 






throughout the fruit, such as oranges 






and raspberries. 






3) Pomes — which have many seeds in 






a core, such as pears and apples. 
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#4 Making Ginger Ale 


Make ginger ale. ME Did You Know? 
STEPS 


1. Ask for help to boil 12 cups 

of water in a large pan. Add 1'2 
tablespoons of ginger, juice from 
the lime, 1’2 cups of sugar and 
1 tablespoons of cream of tartar. 





Materials 


® measuring Cup 

® large pan with a lid 
® water 

@ \'4 tbsp. powdered 
ginger 

® tablespoon 

© va lime 

@ \'% cups Sugar 

@ \'% tbsp. cream of 
Tartar 

® dried yeast 

® Sieve 

® funnel 

® mixing Spoon 

® {Z cup bottle with lid 


When mixed with sugar and heated, 




























| the yeast produces a gas called carbon 
dioxide that makes the mixture go 
fizzy. The gas is what makes the 
bubbles in the ginger ale. This is called 


“carbonation, which is why fizzy drinks 

2. Leave the mixture to cool until it 

is just warm, then add the yeast and 

mix with the spoon until the yeast is 

dissolved. Place the lid on the pan 

and leave for six hours. a 
a 


are called carbonated drinks. 


I’m not that fussed on the 
Ginger Alle ... but | do like 
the carbon dioxide bubbles. 





3. Have someone hold the sieve 
over the measuring cup and pour 
the mixture into the measuring 
cup. Throw away whatever is 

left in the sieve. 


U 


4. Place the funnel in the top of 
the bottle. Slowly pour the mixture 
into the bottle. Do not fill it all the 
way up. 


(RT 


UL 


5. Put the lid on tightly and place it in 
the refrigerator. Leave it for two days, 
and then it is ready to drink. 


(UL 
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75 lemon Floaties la Materials 

| | ex | @ lemon 

® bowl of water 
® knife 











Can a lemon oat in water? 


STEPS = 









MI ® chopping board 
= 1. Fill the bowl with \\ 
water. Place the lemon » 
in the water and watch \ 
_ it float. 


2. Cut the lemon into , 
pieces. 


\ 
3. Now put the lemon » 
pieces in the water. 
Watch what happens. 


the lemon is waterproof and protects the 
lemon from the weather when it is growing 
On tire tree. 








\ eo 
Sr | Æ Materials 


N\old Mania i è ty ® clear container - 


È | glass jar or plastic 
Grow different colored M rie 


different foods. © tape 
STEPS i oid 


® food scraps such a 
1. Cut the food into pieces each about 6. After a few days some of the f SPAR © 
the size of a quarter. food will start to rot. Leave it for bread, vegetables, fruit, 


2. Dip each piece of food in water. wom e 1S Pa wna cheese. (Do not use any 
After that you will need to throw the 


di Lay the container on its side and container and scraps Out. Don't open meat, chicken, or fish.) 
put the food inside. Make sure each it, Mold can be dangerous for people ® knife 
piece is touching the others, but do to breathe in. l 

® chopping board 


not put all the food on top of 
Did You Know? 


each other. 
The mole that grows in the container is a type of 





























Urrr! Geel | couldn’t possibly 
eat any K those. There's more 

nl mold and fungus 
There than on 






4. Put the lid on tightly and seal 
the container with the tape. Place 
the container of food scraps in a 
place where no one will knock it 
(or eat it!). 










fungus. Mushrooms are another type of fungus. 






Unlike plants that grow from seeds, mold grows 






5. Observe the food every day. from spores floating around in the air, which grow 
In the first two or three days 
there will probably be very little 
change. Soon you will start to get 


mold of many different colors. 






on damp food and turn into mold. 









77 Making a Compost Bn È a 


| lid and holes in the 
bottom 
® moist old newpapers 
® worms 
® straw, Sawdust, 
Shredded leaves 
® food scraps 
(see note in Step 3) 


Did You Know? 


Compost makes a great fertilizer for your 









Make a compost bin to keep at home. 
i). 


1. Make sure the bin has holes F ni 

in the bottom. Fill the bin with È os 

the newspapers and other things, ap 
including the straw or leaves, making 
sure that it is moist. 














{ think [’ve been out 
gardening ih the hot 











=~. 
Saf 





4. Get some worms from your garden. 
Dig up the dirt and find some worms 
to put in your compost bin. 






AAT Bat SRS 
> 3 


3. You must feed the worms. They can 
have food such as fruit and vegetables 
and bread. NOTE: Do not use meat, 
chicken, milk (and other dairy foods), 
or eggs. 





garden. Fertilizer helps keep your plants healthy 
by feeding them extra nutrients. It is important 
for everyone to learn about recycling, 


5. Make sure your 

compost bin is always 
moist. If not, add more 
4. Put the lid on. Keep the bin water. Keep the lid on 


outside on the ground in the garden. because it will get smelly. {7 | F) o (È D) A A 














wer”! Materials 





ie TU e La 
a tin lime 


| ® rotting leaves from 
wh) |a compost bin 

| ® large clear jar 

| ® plastic Tunnel 

Did You Know? — | @ rubber gloves 

| ® aluminum foil 

® desk lamp 

® magnifying glass 


\ | 





pori 

















Don’t try this 
at home ... unless 
you're a frog. 


Will you look at 
The yummy bugs 
in This compost. 















Light from lamps causes heat. In this | 

experiment the creatures can move 

| and the leaves can't, so the bugs will | 

ORA try to move away from the light and 

a further into the funnel where they 

i yp b- a Pa fall down the slope into the jar 
STEPS o 


= 1. Put on the rubber gloves. Collect 3. Cover the jar with aluminum foil. 5. Leave for about an hour then use 


some rotting leaves from the The whole jar must be covered to the magnifying glass to examine 
= compost bin. Do not touch the block out all the light. what is in the jar. 
| leaves without the gloves. 


4. Place the desk lamp so the light 
2. Place the funnel on top of the is shining directly on to the jar of 


=| jar. Loosely place the rotting leaves leaves. TN ia 
inside the funnel. È 


Frs 
ip 1 “a 
7 pie 


err ee Materials 

79 The Oldest Tree mie ® large ball of string 
- | n $ | © scissors 

® Tape 

® measuring Tape 

® pencil 

® piece of paper 

® g friend 


Did You Know? i 


Every year trees grow a new layer of bark 















stig 


How can you measure the age of a tree? = 


AS 


= 1. Find some big trees in your 
backyard or at the park. 


= 2. Cut a piece of string about 3 ft 
=" long (you may not need all of 
this or you might need a longer 
ss piece, depending how thick the 
o tree trunk is). 








around them. This means the more layers 


a oa end of the string on of bark, the wider the tree becomes. The 


|| the tree and wrap it around the 
trunk. Match the other end up to 
the end that is stuck to the tree. 

j- Use your scissors to cut it off. 


tree gets wider and wider as it gets older 








and older. If you ever see a tree cut down, 





look at the trunk. You can see a swirly 


you can find. Ask the person 
4. Remove the string and use the with you if they can tell you what 
measuring tape to measure the type of tree you are measuring. 


e distance around the tree (called 6. After you have finished 


pattern, starting with a small circle in the 
middle and lots of rings around this. These 
rings are the layers of bark. The more rings 
the girth). Record how big each the trunk has, the older the tree. 


tree is on your piece of paper. 


longest piece of string. Most of TA aa. (a> 
e! 5. Do this for as many trees as the time this is the oldest tree. | fo | | | 


measuring, see which tree has the 





tà : | 
aN Son 4 i 
“Sides! Materials 


AAA, 


PP © poper 
I ® pencil 











Tind ditferent types of grasses in your yard, 
n STEPS 


\ ae 
VEGA, 1. Do this activity at a park or in your backyard. 





[t may not look like grass ... 
but this is my front lawn. 
\ ai Mm 
NN WN \ 


\\} 68) 





2. See how many different types of grass you 
can find. Remember if you are near a pond 
there will be different types near the water. 











3. Sort them and then list them in order of the 
most common in the area to the least common. 








Did You Know? 


Grasses come in all different types. Like 
trees, some are soft and some are hard. 


Near water, grasses tend to be a lot harder. | 


parta 


P a ` La 
| | | ae) (FE | 
® \& S 
ae 





7 ay ee Materials 
61 Bark Kubbi Ng 7 A ® large sheet of 
Look at the different | white paper 
patterns of bark on trees. | | 
STEPS 


® crayons 
1. Place the paper against the trunk of the 
tree. 






















Sy è ‘ Did You Know? 
9 @ qj \ | Different trees have different 
WE x 


2. Lay the crayon on its side and rub it e ì 
bark. You can see from your 


on the paper. You should start to see a 
pattern appear on the paper. If it is not 
working you might need to press harder 
or you might be pressing too hard. 





rubbings that some trees have 
smooth bark and some have 


rough bark. 





3. When you have finished with one tree, 
write on the paper with the rubbing what 
type of tree it is (if you don’t know, ask 
someone), 





° a a 
Try different trees and change your colors. 


PEN 









6 | Materials 
A -p| magnifying glass 
k ® trees 


_ 82 Bark Detective 
i tind what is hiding in tree bark. 
STEPS 


1. Finda tree with a thick trunk. 








- Did You Know? 


Bark is the h f 
2. Look for cracks in the bark. Use = k 4 den = 
the magnifying glass to look for ADS now that birds 
bugs hiding in the bark. often live in the branches of 


. trees but bark makes a nice, 
3. Find places on the tree where the 


bark is peeling. Pull back the bark 
very carefully and look for bugs that 
live in the decaying bark. 


sheltered home for bugs. 





4. At the bottom of the tree there is 
often green, powdery moss where 


other creatures live. 


res | Materials 
B| © different types 


= Inspect the different parts of leaves i pa 


= and make q picture. © crayons 
’ One guess as to what leat 


=| STEPS | chose for my leaf rubbing? 


1. Place the leaves on 
the table. 















Did You Know? 


Inside the leaf you will be able to 





see lines on the paper. Down the 


2. Put the paper on top middle of each leaf you will see 


of the leaves. a bigger line. This is the vein that 


3. Lay the crayon on attaches each leaf to the stem of 


its side and slide over 
the paper. If this is not 
working try pressing 
harder or softer. 


the plant and brings water into 
the leaves, The smaller lines move 






the water around the leaf. 


4, Use different leaves 
and different colors to 
make a colorful picture. 


Now w URI URI 


84 Crazy Leaves 


Look at the different shapes of = I 
STEPS 


1. Do this experiment at the park or in 
your backyard. 





2. Pick leaves from trees. (If there 
are leaves on the 


Di ee a 


A7 





85 Tree Encyclopedia 
Make a book of photos of different 
Trees in your yard or park. 


STEPS 


Note: This experiment is fantastic 
if you make bark and leaf rubbings 
as well. You can find these at 
Experiments 81 and 83. 


1. Choose a tree in a park or your 
backyard and make notes about it. 
This is a good chance to make a 
bark and leaf rubbing to add to your 
information. 


2. Take a close-up photograph of the 
tree. Take some from different angles 
and some close-ups of the bark. Have 
the pictures saved into a computer 
and print them for your scrapbook. 


3. Visit different places with different 
trees. Use your guidebook to help 
you identify each tree. 


~ 
ON du Ne 


Ty. 








® paper 
® pencil 
® tape 





ground under the tree, try to use 
those.) You may like to note the 
trees where you picked these leaves. 


Did You Know? 


The maple leaf is so special that | 






3. Sort the leaves into matching 


shapes and stick them to the paper. | it appears on the Canadian flag. 






Not only is the leaf from this 






4. Find out if there are any 
similarities between the shapes 
\ Of the leaves from big trees 

aN or small trees. Which leaves 

appear to have more bugs 
living on them? 


tree an interesting shape but 






the maple tree also produces 












that yummy maple syrup you 






put on your pancakes! 


POD 


pes è! Materials | 
wee | SA ® digital camera 
È | © cmall notebook 
® pencil 
® guidebook on trees 
(you Cdn borrow this 
trom your local library) 
® large scrapbook 
® glue stick 





(5) CEN 


ECA 













4. Stick the photographs into the 
scrapbook. Under the photograph 
write the name of the tree and any 
information you have discovered. 
Sticking your bark and leaf rubbings 
in with the photographs makes 
an interesting scrapbook. 













| have been 
called a 

biology nerd, 
but it’s not 
True. 






Did You know? - 


The smaller lines on a leaf 
move the water around. 











[= 


td 
uu 


= STEPS 


1. Collect as many different leaves and 
flowers as you can from the one place. 
You might like to collect them from 
‘many locations to compare the differ- 
ences. Make sure they are not wet. 


2. Start with all the leaves and 
flowers from one place. Put a book on 
the bottom then cover it with a sheet of 
newspaper. Place some of the leaves or 
flowers on top of the newspaper. Make 
sure that they are not touching each 
other and are not on top of each other. 


3. Place another sheet of newspaper 

and then a book on top of the flowers 
=| or leaves. Repeat layers of newspaper, 
mi! flowers, newspaper, and books, making 
a tower with the books, until you have 
run out of leaves and flowers. 









=| STEPS 


1. Collect all the flowers you are 
| going to use. If they have long stems 
-~ cut the stem off, leaving about a 
thumb length below the flower. 
= 


= 
= 
= 


2. Place a book on the ground or 
table. On top of the book place 

a sheet of paper and then some 
flowers. You must make sure that 
they are not touching each other and 
are not on top of each other or they 
will not dry out properly. 


3. On top of the flowers place 
another sheet of paper and then a 
book. Repeat layers of paper, flowers, 
paper, and books, making a tower 
with the books, until you have run 
out of flowers. 


a 
AY 
> 


| 86 Pressed Leaves + Flowers - 
= Make a leaf and fower press To 
| preserve leaves and ffowers. 


87 Making Pot—pourri 


Make pot-pourri using all Types of flowers. 


Wi m : 
J ‘a N A 
20 2a (> I 
PON, 
MAEHE 3. e © 
p a 
= 2 


‘as 









Materials 
| ® old newspaper 
® heavy books 
@ freshly picked leaves 
@ fresh Howers 


ai Ma 











il 
tb 





Lr a piega ~ 
“STAR 
— 9H A; 


wn ng 


k SS 
i ==") = 
SLITTA 










A me) 


omer? 


= Did You Know? 

4, If you have things from different tu; -= — — — 
places make another pile with the The newspaper absorbs all of 
books and newspaper again and write 


where they came from. 


the water and molsture from 
the leaves and flowers. 
This stops them from rotting 
after all that time. 


ene è. pe a: 
Pa a È "ma pi; "a 
F ie r 5 è, 
e fine i 
4 ERA po Ki- 
fes- 4 ben ri 
h fr Ho te 
a a 
A à = — n è 
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A iv 

AS Materials 

a PA e different types of 

flowers (roges and 

lavender dre great) 

® scissors 

e heavy books 

® paper 
Did You Know? 


Flowers smell nice because of the oil 


5. Wait at least four weeks Gf not 
longer) until the leaves are flat 
and dry. 





6. There are many things you can 
make with your pressed plant yo, 
material: a picture or cards ( i 
for your friends. ~ 


4. Place the “flower press” you have 
made in a space where it will not be 
knocked over. 






5, Wait at least four weeks until the 
flowers have dried out. 






6. When the flowers are dried, pull 
the petals off all the flowers and 
mix them in a bowl. You will have 
a lovely smelling pot-pourri. 


in their petals. Every flower smells 





differently because they all produce 





different oils. These oils are often 





used in soaps and candles to make 





them smell nice. Visit your local florist 





and smell all the different flowers. 
Which ones do you like the best? 
















Materials 
® £ long pieces of 
celery 

® chopping board 














88 Colorful Celery 


Create purple celery. 





STEPS ® knife 
1. Cut the celery into pieces of the ® red and blue food 
same length. Chop off the bottom, | NG coloring 


and at 4 in below the leaves. 


® ¢ drinking glasses 
® water 

® vegetable peeler 
® ruler 


2. Fill each glass with an equal 
amount of water. 


3. Add 10 drops of red and 10 drops of 
blue food coloring to each jar. 






4. Place one piece of celery in each glass. 


5. After one hour remove the first piece of 
celery from the jar. Has anything changed? 
Peel the round part and measure how far up 


Did You know? 












the celery the color has gone, Just like people, plants need plant. You can see from the 
6. Remove the celery from the jars at different | water to survive. Plants get celery that over a period of 
eee alter n hours, jon: sa ii six hours, water from the dirt through time the plant draws water up 
tht ‘s, and ove IL 1 have sit | I 
e aa cia their roots. Inside the plants through its capillaries all the 
glasses). Peel, and measure the color. Observe Pa 
are capillaries that allow the way through its system. 


the difference to the celery after each time 
interval and make notes in a journal. 


water to travel through the 














Materials 
® 2 fresh Howers 
® scissors 


89 Stem—less Flowers 


cena LEE ip a fonti TORA 
STEPS 


1. Use the scissors to 
cut the stem off one of 
the flowers. 


















Did You Know? 


The stem of the flower holds 
water. It draws water up when 











2. Leave both flowers flowers are in a vase to keep the 


in a safe spot. flower petals moist. Even when it 


is out of water the stem still holds 
some water. Without the stem the 
flower has no way of getting water 
and dies much faster than the 
flower with the stem. 


3. Check after an hour 
and note the difference 
between them. 
What happens 
after 2-3 days? 








«722 | Materials 





Can plants grow without fresh air? 


=) STEPS Do us a favor and take the lid 


= 
= 
= 
= 
= 
=| 






= 
= 
= 


1. Wearing the rubber off this jar. | need some fresh 
gloves, half fill the jar with | carbon 
soil. dioxide! 


2. Plant the seedling in the 
soil in the jar, making sure 
the roots are covered. 


3. Lightly water the 
seedling and screw the lid 
on tightly. 


4, Fill the pot with soil 
until it almost reaches 
the top. 


5. Plant the second 
seedling, covering the 





7. Put both the jar and the potted 


roots. | 

plant in a sunny place and leave 
6. Place the pot on the saucer of for a few days. 
water. 


Can plants grow without soil? 
Tur 


1. Wearing the rubber gloves, fill one 
of the small pots with soil until 
it almost reaches the top. © 


2. Plant one of the \\ N; 
e P ee) 

seedlings in this pot with N ON 

the soil, making sure the Nx% 


N 
roots are covered. \\\ 
(A 


3. Place the other 
seedling in a pot \ I 
with no soil. \ \N 
XI 
4. Put both pots \\ 
on a saucer of water. 


5. Place in a sunny spot 
and leave for a few days. 































® 7 Seedlings 
® soil 

® pot 

® saucer 

® jar with a lid 
® rubber gloves 
® water 


Did You Know? 


Without air, plants cannot survive. Plants 
need the gas called carbon dioxide from 
the air We also need the plants to keep 
the air healthy for people and animals. 
Plants pass out oxygen from their leaves. 
Oxygen Is the part of air that people 
and animals need to help them breathe. 
Without plants there would not be 
enough oxygen in the air for us! 
















Visita” poer Oa po EE iam, 
p bu Pa x ge în, 


Materials 

® 7 seedlings 
® soil 

® 7 small pots 
® Z saucers 

® rubber gloves 
® water 


Did You Know? 


Soil plays an important part in helping 
a plant grow. Soil contains lots of 
nutrients and minerals that help the 
plant grow. It also allows the roots of 
the plant to grow and hold the plant 
Up, which is especially important for 
big plants such as trees. Their roots 












are enormous and act like a boat 
anchor to hold the tree in place. 


















Do plants need water to grow? 





Gar 


1. Wearing the rubber gloves, fill all 
three pots with soil almost to the top. 


2. Plant one seedling in each pot, a oF 
making sure the roots of the plant are 
well covered. Place a pot on each 

of the saucers. 


32. On the first pot use the marker tO 
write “no water.” Place this pot in a 
sunny spot and do not water, 


4. On the second pot write “cola” (or 
whatever drink you are using). Fill the saucer 
with the drink and place in a sunny spot. 


5. On the third pot write “water.” Fill the 
saucer with water and place in a sunny spot. 


6. Leave your plants. You will need to make 
sure they are damp and if they are not, add 
more water or cola, depending on which 
plant it is. 





Ever seen d 
hyperactive 
Petunia? 






BE 





ZAN DE p: 








because you're 
going to see one! 








See it plants can grow in different 


colored light. 
STEPS 


1. Use the scissors to cut off the top part 
of the bottles. 





2. Wearing the rubber gloves, fill the 
small pots with soil almost to the top. Put 
the plants in the pots, making sure you 
cover the roots. 







3. Place the pots on the saucers of water, 
then put in a sunny spot. 






4. Turn the two bottle bottoms upside 
down over the plants. 





5. Keep watering your plants during this 
activity. Observe your plants every few 
days and take note of the differences. 









| Did You Know? 


Although the plant in the 
brown bottle is getting light, 
the colored plastic acts as a 

“filter” This means that some 
of the sunlight is blocked by the 
brown color and this plant does 
not get as much sunlight as the 

one in the clear plastic bottle. 

This is why the one in the clear 

plastic bottle is growing faster 
and Is larger. 





Well, stick around 


Water is good for you and for 
plants. Because water comes 

| from under the Earth many 
minerals have been dissolved in 
the water. These minerals are 


93 Brown Light? Clear Light? 


Materials he 


Materials 

® 3 seedlings 
@ soil 

® 3 Small pots 


@ 4 saucers 

® rubber gloves 

® water 

® carbonated drink 
(Soda) 

® permanent marker 








Did You Know? 


necessary to help the plants 
grow. Without them plants will 
die. All the extra things in cola, 
like sugar and additives, are not 











good for the plant. 











® 2 small plants 

® Z small pots 

@ 7 sducers 

® 7. plastic bottles 
— one clear and 
one brown 

® Scissors 

@ coil 

® rubber gloves 


@ water 
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94 Undercover Leaves 




















Materials 


® small potted plant 
with large leaves 

® aluminum foil 

® cling wrap 

® water 


Observe how leaves change color when 
They do not receive natural light. 


JERS 


1. Count the number of leaves on the @ = 
plant. You will cover half of them with N a D 
a a foil and half with the wre VA 


cling wrap. 














2. Fold pieces of aluminum foil over half 
of the number of leaves on the plant. 
Leave space for air to get in and out. 


Sunlight is not only Important to help 
plants grow but it also helps give 


3. Now use the cling wrap to cover the plants their colors. It helps the leaves 


other leaves, again leaving space for the 
leaves to breathe. 


produce chlorophyll, which gives 
them their green color 





4, Leave the plant in a sunny spot. 
Each day observe the changes to the 
color of the leaves. 


95 Plants From Other Plants 


You can use a plant cutting to grow a new | Materials 











plant. ® scissors 
a a 
i | begonia (with at least 
1. Gut a stem from a plant getti Ng + | V 7 +) 
such as a begonia. Remember really WO ieaves oh | 
to make sure there are at least ® cmall pof 
two leaves on the cutting. If warm and e coil 
there are any flowers on your steamy 
cutting, take them off. E @ saucer 
2. Wearing the rubber gloves, - i Bu + l ® water 
fill the pot with soil. Push a i e ; 
hole in the soil as deep as ns Fox hey I plastic bag 
your thumb. thi > | 
ink lm : ? 
3. Place the cutting in the soil \ cprou ting Did You Know : 
and carefully cover i +h The plastic bag acts like a 
oom, se, dhotner greenhouse in this activity. It keeps 
4, Leave the plant on a saucer | 3 choot! the plant warm and damp and 


and cover with the plastic 
bag. Keep it in a sunny place 
and remember to water it. 





encourages it to grow more quickly. 









a ets 
AS; 





"pee » Materials 


4 A AL Z clear plastic cups 
#7. | ® cotton wool 


96 Salty Bean Sprouts. 
What is the effect of salt in the soil 4 
when trying To grow plants? A pe 


STEPS ® bean sprout seeds 


1. Cover the bottom of each cup with top of the cotton wool in each cup, e marker 





cotton wool. then add a little water. 

2. In one cup sprinkle the cotton 4. Place in a brightly lit window and 
wool with salt. Write on the cup “salt leave for a few days. Observe the 
added.” cups and make note of which 


sprouts are growing first and faster. 


3. Put about five bean sprout seeds on 












Did You Know? 


Salt comes from water and because In some places, if the water 

there is water in the soil there is underground comes up too high, 

also salt in the soil. Salt makes it the salt level in the soll is also too 
very difficult for plants to grow (you high, making it impossible to grow 


can see this In your experiment). plants, even for farmers. 
























97 Grass Heads SLY Materials 
ein 2 ® grass or alfalfa 

seeds 

® old stockings 

® scissors 

® cotton wool 

® saucer 

@ ribbon, old buttons, 


Turn old stockings into creatures. 


So 


1. You will only need the end of the 6. Place the stocking on a saucer of 
stocking where the toes go. Cut the water. Place in a sunny spot. 
stocking, leaving about 12 in. 





7.The seeds will take a few days to 


2. Pour grass seeds into the stocking start growing. Make sure the stocking 
o © | woo! 
so they fill the part where the toes is always damp and if not, water it. 
would normally be, then fill the 
stocking with cotton wool until the : 
stocking is a ball shape. == Did You Know? 


3. Tie the stocking tightly around the 
cotton wool. Use the scissors to cut 
off any extra stocking material. 









Grass seeds and alfalfa seeds do nutrients provided by soil to begin 
not need soil to start to grow, like with. They do need to be kept 

a lot of other plants do. Unlike moist in order to germinate and 
other plants these seeds grow 


quickly and do not need the 


4. Turn the stocking so that the grass 
seeds are on the top. 


5. You can now decorate the stocking 
to make it look like a face. When the 
grass grows it will become the hair. 








98 [5 a Spider a Bug? = “ae D 


Bee | ® dead Spider 
C lassification oî bugs and Spiders. (ask an adult To make sure) 


as or a toy Spider. Do not pick 
S| STEPS 


up a live Spider — iT may 
be boiSonous. 
1. Count the 
= | number of legs 


Did You Know? 
on the spider. 


o A bug Is a creature with six legs. ott a 
= | 2. There should 
e! be eight. 





















Boy, they make these rubber spiders look 
pretty real! 













spider is not a bug they do share some of the 


same body parts. Both bugs and spiders do not 
3. Bugs have six 


=| legs. So a spider È | 
S is not a bug. 


have a separate head. Their head is part of their 
body called the “thorax.” The bottom part of their 


body is called the “abdomen.” 
= as 
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d 99 Buzzy Beeg 3 fe perio 








4 @ 5 pieces of strong 
posterbodrd, 1 black, 
1 white, and 

3 different colors 

@ drinking straws 

® water 

® scissors 

® tape or adhesive 
purty 

© 4 plastic lids from 
small jars or soft 
drink bottles 

















= What attracts bees? E Did You Know? 


The experimental flowers 
are over that—away! 











Bees are attracted to the 
sweetness of the sugar and 
the cordial.A bright color 

also brings more bees to the 
flowers. You should have 
observed the bees being drawn 






toward the colored flowers 
rather than the black and white 
posterboard and to the caps 
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with the sugar and soda. 
STEPS 


= 1. Cut the posterboard into the shape and place in one of the lids. Repeat 


| i | @ Sugar 
of flowers with large petals. Make five with the salt. Repeat with the soda. ® cod 
different colored towers. 4. Roll up balls of tape or adhesive 9004 
= 2. Using the scissors, cut four small putty and place one ball in the middle © salt 
| lits i d of five drinkin of four of the posterboard flowers. 
Di: Sn A on to its back i € notebook 
=s A Ton 5. Stick the lids on the tape or adhesive e ' 
m > ING UGS Die. I putty. Two flowers will not have a cap. pencil 


shape. Use the tape to attach the 
straw to the posterboard. Repeat so 6. Place the flowers outside. Observe 
that you have five flowers on the and record which colored flower 
straws. the bees are most attracted to and 


i what is in the cap on that flower. 
3. Mix a tiny amount of sugar with 


= 

| ne ee i= Fo AIAN 
“B= water so that it forms a sticky paste 7. Now switch the caps around to | | 3 0 
=" another flower. Record the results. \ | | 











100 Catching Aints 2% Materials 


Which food attracts the most ants? (a Teaspoon is enough) 
® small piece of apple 
STEPS 


® piece of bread 
® potato 

1. Cut the food 

into pieces. 












I think [’d 
better hop off 
to another 
part of the 
garden 
before these 
ants like me 
as much 










Ada Wy 














| ® chopping board 
® knife 


Did You know? 


Ants are attracted to the apple. The sweetness of 
the apple gives off a strong scent that attracts the 
ants. The ants are also attracted to the sugar 


















2. Place some 

of each one in 
different places 
around the garden. 










3. Watch to see 
which one of 
these foods attracts 
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101 Make an Ant Colony # fea 5 


DI“ o glass jar 
\@ dirt 

® aluminum foil 
® old stocking material 
® scissors 













You can build an ant colony. 


STEPS 


1. Wearing the rubber gloves, fill the 4. Place the old stocking over the top 













jar with dirt. Lightly water the dirt and of the jar and use the rubber band to | @ Spoon 
place the leaves on top. hold it in place, è honey 
2. Wrap the foil around the outside 5. Feed the ants each day with fresh | @ leaves 
of the jar and secure it in place with fruit and leaves. Make sure the dirt is 
tape. damp. ® rubber gloves 
3. Go outside and put some honey 6. Keep the ant colony in a cool 
on the spoon. Put the spoon on the place, away from the sun. 
; What a 
eae gues on dn e: 7. After a few days remove the foil great place 
e oa SII and look at the jar. You will see that qw an For an 






you have ants on the spoon, gently 
tap the spoon on top of the jar so that 
the ants and honey fall on top of the 
leaves, 


ant’s nest! 







the ants have made winding tunnels 
through the dirt. 











of us. Each 
with our own 
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Did You Know? 


Ants live in colonies. Each 
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queen ant. When they find 






of the ants has a special job. food they drag it back to the 
The queen ant lays the eggs nest, leaving a scent behind, so 
and the other ants find food that the other ants can follow 






and bring it to the nest of the the smell to find more food. 
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102 Create a New Bug 
Use your knowledge of bugs to create a 


i new bud. 
new bug STEPS 


1. Think about all the things you 













new bug. 


3. Spread the newspaper on the 
floor and paint the creature. 










decorate it with the markers and 





31 03 Leaf Eaters 


Observe ich creatures eat particular 


leaves. 


= STEPS 


1. Collect the bugs in a jar and 
take them home. 


UGH! YUK! 





It Tastes 
awful) 


2. Place a bug in each jar. Choose 
one type of leaf at a time. Place one 


= 
= 

e leaf in each jar. 
mg, 


3. Cover the jars with cling wrap and 

secure with a rubber band. Make 
= sure there are small holes 

in the cover so that the animals 

can breathe. 


rs z f? 
VIIRAZII A 





fn 
artificial 
one, my 
wriggly 
little 
friend! 


=~ 4. Leave the jars for a while. Observe 
which animals are eating the leaf. 


5. Choose a different type and 

change the leaves over. You can 

keep repeating this experiment until 
= you have tried all the leaves. 


know about bugs — their body parts, 
their colors used for camouflage, 
and the number of legs they have. 


2. Stick the boxes and containers 
together with the tape to create a 


4. Leave the paint to dry and then 


SS other things that you have collected. 
















What sort of leaf do you call that? 





containers 
@ Tape 
® paint 

® markers 
® newspaper 

® scissors 

® clue 

® buttons, pipe cleaners, 
bopsicle sticks 


Did You Know? 


Using imagination Is a vital part of 





science to explore and discover, 
but it’s the facts that are found 
out that Is important. 


ffs.” 
= ¥ Naterials 

f |) he , 
«| ® 3 Small jars 





® cling wrap 

| ® 3 rubber bands 
® bugs from your 
backyard or park 
@ different kinds of 
leaves (3 each) — if 
you already know which 
ones dre being eaten 
pick some of these 







Did You Know? 


Different bugs will eat different leaves. 


Bugs are a bit like people — we don't all | 


like the same foods and nor do they. 








104 Attracting Butterties 





Grow a beautiful garden that attracts 
butterflies. 


SI 


1. Wearing the rubber gloves, 
All the pot with soil until it My! 
almost reaches the top. What 






2. Plant the pansies in the pot, lovely 

making sure you leave lots of Petunias] 
room between each plant so 
that they have space to grow. 


3. Make sure that the roots are 
covered. 


4. Place the pot outside in a 
sunny spot and make sure to 
keep watering it. 


5. The flowers will attract 
beautiful butterflies. 


| ® rubber gloves 





| Butterflies and birds are attracted to flowers | 
because they feed off them. They are 
attracted by the nectar on the plant which 
you can see them drinking. The nectar on 
these plants is very sweet for the animals. 


Materiale 


® Small {fowering 
plants, such as pansies 
® watering can 

® large pot (if you 
don’t have a garden) 

® soil 





















Hatch caterpillars into butterties. 
STEPS 


Note: When choosing leaves for this experiment look for ones that have 
been eaten by caterpillars already. This way you know they are leaves the 
caterpillars like to eat. 


1. Fill the jar with water and place the 


ex a AY, branches in the jar and put it inside the 
(( SB T vd YS 
7 )\ 


aquarium. 


e”. 
= 2. Place the caterpillars on the leaves. 
NA 
< 3. Put the lid on and use the tape to hold 
Žž / = it in place. 
"Sd 
A], : 


o I GO )) j 4. Leave the aquarium. This experiment will 
d Sa) 
nd 


e) 
+ take several weeks to complete. You will 














Materiale 


® glass aquarium with a 
glass lid 

® wide Tape 

® glass jar 

® water 

® leaves on branches 

® caterpillars 


Did You Know? 









The correct name for the caterpillar 


in this process ts the larva. 
It produces the pupa (the cocoon) 
and from this hatches a butterfly. 
Butterflies lay eggs. Can you guess 





PET ZA need to watch the leaves. When they are what hatches from a butterfly's egg? 
e I eaten replace them with fresh branches from Yes, that's right, a caterpillar! | 
r the same plant. When the caterpillars become 
M LA fat they will make their cocoon. The | | 
dhe i) mt K cocoon will begin to move when the LON a D (th. 
AD ao» 4 butterfly is ready to come out. EV \& Ni J DI i 


Yi & Materials 


| j 106 How Slow l a Snail? “aa 





* Slow as a Snail! 


= STEPS 


1. Place the stone on the ground. This 
= marks where the snail starts. 


3. Time for two minutes. After two 
minutes use the measuring tape to 
measure from the small rock to the 
snail and record the result. 


2. Put the snail next to the rock and 
start the stopwatch. 


4. To work out how fast 

a snail moves per hour 

multiply how far the snail 

traveled in two minutes by 

thirty. 

5. If you have more than 
one snail you may like to 

` repeat the experiment and 

compare them. Are some 

snails faster than others? 














Look at this little guy 
Speeding ahead of the other 
guy. OK, maybe “speeding” is 
going a bit far. 






á \ 
















® at least one Snail 
(snails come out after 
the rain or at night) 
® measuring Tape 

® watch or stopwatch 
® calculator (or pdper 
and pencil) 

® small stone 


Did You Know? | 


Snails leave a slimy trail behind 





them when they move. This 


slime helps them move along 


P inn À ff oa ~ 
f 4 \ 
f 5 ! 


e 107 How Strong is a Snail? #5 ila 






= How strong is a snail? 
— STEPS 


i 1. Poke a small hole in each 
side of the matchbox. 


4. See if the snail can still 
move and pull the matchbox. 


5. Add one stone at a time. 
See how many the snail 
can pull. 


— 2. Cut a piece of cotton 
= thread about 7-8 in long. 
Thread one end through a 
wa hole and tie. Repeat on the 
= opposite side. You now have 
a cart with a handle. 





Show us 
what you 


6. If you have several snails 
you might compare which 
is the strongest by seeing 
which snail can pull the 


most stones in its cart. 


3. Carefully loop the cotton 
over the snail’s shell so the 
matchbox is behind the snail. 


Au 





Did You Know? | 


| If you shine a flashlignt on concrete at 





night, you may see some shiny trails 
left behind by snails. 





= 


1 
n } Un. “i 


| wool 
| @ small stones 





Go, Hercules! 


ET ® snails 





® empty matchboxes 
® scissors 
® cotton thread or fine 
















108 | Wriggling Worms 


What makes worms wriggle? 





STEPS 


1. Spread the newspaper 
out on a table. 


2. Tip the worms out of 
their container on to the 
newspaper. Pick them out 
of the dirt. 


3. You are going to use 
the different materials 

to see how the worms 
respond. First, push them 
gently with the popsicle 
stick to see their response. 


4. Next, shine the flashlight on 
them. Then put them on the 

dry dirt and see what happens. 
Finally, place them on top of the 
cube of ice. 


Pond in a Jar 


Many creatures live in ponds. 


STEPS 


1. Use the spade to put mud from 
the pond in the bottom of your jar. 


2. Carefully take some small plants 
from the water (ask an adult to help 
you) and plant them in the mud. 


3. Half fill the bottle with water from 
the pond. Pour it in against the side 
of the jar. 


4. Place the stick in the jar and 
replace the lid. 


5. Leave in a shady place and add 
water if you notice your “pond” 
drying up. 

6. Use your magnifying glass to 
observe what is growing and moving 
inside the jar and see if you can 
identify some of the living things. 





5. When you have finished put 
the dirt back into the container 
and watch the worms crawl back 
into the dirt. 


Materials 

® worms in a container 
ot dirt 

@ dry dirt 

© Small lamp or 
Hashlight 

® bopsicle stick 

® ice cubes 













Did You Know? 


| Worms always live underground. They | 


like a damp, dark environment to live 
in. Although they like moisture, the ice 
is much too cold for them. 
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Materials 
® large jar with a lid 
® Stick, slightly 
Shorter than the jar 
® Small Spade 

® plastic bottle 

® magnitying glass 

® bond 

















EEK!) I’ve stayed in 
Some ponds that had 
water that —~~ 
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Did Ya Know? 


you know of that live on land and 





The stick is there because some 






of the creatures that live in ponds 
don't always stay in the water water? Frogs are one of them and | 


Can you think of any animals that you might find them at the pond. ' 


DODOOD 
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- 110 feeding the Birds =, 
— Make food that will attract birds. 
STEPS 


1. Ask an adult to melt the fat for you 
in the microwave oven or a pan. 


sy 
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6. When the mixture 
is solid, push on 

the bottom of the / ( ~~ 
cup and the mixture Ka 
should come out as 
a “bird cake.” If you 
Cannot get it out, try 
pulling on the string or ask for help 


2. In the mixing bowl put half a cup 
of each ingredient. Mix them together, 
then add the fat. The mixture should 
be like soggy cereal, but not too 
runny. If there is too much liquid 
from the fat, add more oats. 


3. Tie a big knot in the end of the 
string and put the knotted end in the 
bottom of the cup. Hang the string 
over the side of the cup. 


the cup for a short time. 


7. Tie the string to a branch in a tree 
and wait for the birds to come. 

4. Make sure the string does not fall | Did You Know? 
into the cup. Pour the Oat mixture | 
into it, then push down hard so that 
there is no air. 


This bird cake will attract different 


types of birds. Find a book about 
5. Move the string into the middle of 
the cup and put it in the refrigerator 
to set. 


= 
= 
= 
= 
= 
E 
= 





111 Making a Bird Feeder 
Build a bird teeder that will attract birds. 
GIPEPS 


1. Cut the top half off the 
milk carton. You must make 
sure that the bottom part 
(that you are going to use) 
is clean and dry. 





take the other end of this 
piece of string and tie 

it to the hole on the 
opposite side of the 
carton. Repeat with 

the other piece of 

string, tying it to the 
other holes. 


Fae 
= 


tU 


2. Use the scissors to poke 
a hole in each side of the 
carton. The holes must be 
near the top of the carton 
and in the middle of each 
side, 


4. Now fill your 

bird feeder with 
birdseed and take 

it outside. Hang the 
feeder over a branch 
on a tree and watch the 
birds come to feed. 


way 


3. Cut two pieces of string 
the same length. Thread one 
end of the string through a 
hole and tie it tightly. Now 


AY y 


vee | 
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= 





to run warm water over the outside of 





| different birds and about which ones | 
are eating your food. 6 ™ 


® birdseed 





Materials 

@ animal fat 

® oats 

® breadcrumbs 
® chopped nuts 
® seeds such as 





| pumpkin seeds 


@ long piece of string 

® plastic cup 

® mixing bowl 

® Spoon 

Note: You can use commercial 
birdseed in This experiment 
in place of the breadcrumbs, 
seeds, ahd nuts. You will still 


heed the oats to make the 
mixture thick. 





Materials 


® empty milk carton 
® string 
® scissors 


Did You Know? 






You may find that some 
birds are too big for your 
bird feeder. Next time 
you could use something 





larger or ask an adult to 





build one out of wood. 








ry 
yi. 


` 





See how birds use their beaks to feed. 
STEPS 


1. Sit in your backyard or park and watch the 
birds. 


P ca 
| ® notebook 







| can only wonder what 
you've developed a 

beak like that for, my 
feathered friend! 






2. Observe how they eat. Some birds will open 
their beaks first while some will stick their beaks 
into the food. 






3. Draw a beak on your paper and write how a 
bird with a beak that shape eats. 





ty 424 


Did You Know? I 


Birds in different places will have different 
shaped beaks based on the food available. 





E Siae 
TTT 













Bip) 
4 Materials 


ta ® large plastic 
Nake a birdbath. 









container (an old 
ice Credm container 






iS fine) 
S| EPS Pass me another piece of that soggy, wet ® permanent markers | 
1. Use the permanent bread if there's any of it still ffoating | 
markers to decorate in The Tub. There’s nothing better ® water 






your container or 
birdbath. Draw flowers 
and bugs so that your 

birdbath looks pretty 


than a piece of soggy bread in the tub is ® old bread crusts 













in the yard. S 
2. Fill the NA 
container with va 
water. 


3. Put some smali 
pieces of bread in 
the water. This will give 


the birds something to eat. Rainbow lorikeets only have one mating 


4. Place the container 
outside, in a tree if you 
can. Wait and see who 
Visits. 


partner for life! 
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Record the sounds of birde. 
STEPS 


1. Put the batteries in the 













Hello Cocky! 
Hello Cocky! 






tape player and make sure Cocky want a 
you know how to record Cracker. 

on it. Clever Cocky. 
2. Walk around outside Pretty boy, 
and record the bird sounds Cocky. 


you hear. Make notes in 
your notebook of any birds 
you know. This helps you 
remember which birds were 
making the sounds. 


Hello Cocky! 


3. This is a fun experiment to 
do with a friend to see if they 
can recognize the sounds 

of any birds. It can be quite 


tricky. a 





To Complete This 
project. 


VA Materials 
de | © drinking straw 
Make a bird caller to attract the attention 


of birds. 
STEPS 


1. Squeeze one end of a drinking straw flat. 












Tdiry—wren. 


2. Use the scissors to cut this flattened end 
into a point. (For this to work the pointed 
end must be very flat.) 


3. Put the pointed end in your mouth and 


blow hard. A very funny noise should e. _Ò 
Come Out. e 5 
< 


4. You may notice birds looking at you 
wondering what type of bird you are! 


Birds are able to sing two different notes at the 


same time by controlling both sides of their 











This is the call of 
the Blue—breasted 


A| Materials 


® Small Tape recorder 
® batteries 


® tape 
® notebook 





= Did You 













Some birds, such as cockatoos, 
can be taught to say some 
words. Say “Hello Cocky!" to a 
cockatoo and often it will say 


“Hello Cocky!” back. 







@ scissors 






What's that 
terrible squeaking 
noise? IT sounds 
like Someone 
blowing 
Through a 
plastic 
drinking 










116 Bird Beaks 


Experiment with different types of bird 
“b e ak ci ” 


STEPS 


1. Go into the backyard or the park to do this 
experiment. 





2. Using each of the materials (“beaks”) see what 
things you can pick up. 


3. Make a list of the things you were able to pick up 
with each “beak.” 





Did You Know? 
It is impossible for a small sparrow to pick up 
a fish, whereas a pelican, which has a large 


beak, can take a whole fish in its mouth. 








Design dnd make a beak to pick up your 
tavorite food. 


STEPS 


1. You will need to think carefully 
about your favorite food — is it 

soft, crumbly, or hard? If you poke 
something into it will it fall apart? Is it 
big or small? Is it wet or dry? All these 
things will change how you design 
your beak. 


5. Use the materials to make your 
beak. Use lots of tape so that it is 
really strong. 


4. When it is finished, test 
your beak by trying to see 
if you can pick up your 
favorite food. 


2. Decide on a design and draw it Yummy! 


on paper. 







Did You Know? 
| Humans don't need beaks. We are lucky enough to have arms 
| and hands to help us to pick up food and eat. Other animals, like | 


squirrels, also pick up their food and hold it to nibble on. They 
also have strong teeth so they can eat hard foods, like acorns. 







| @ kitchen tongs * eS 


| © toothpicks 


1 TOGA 
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117 Design Beak for Youl 
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Materiale 





® tweezers 
® clothespins 














By the look 
of the bill, I'd 


What sort of 
bird do you 
Think that is? 








® old boxes and Sis ar 
containers from o | 
food items 

® Tape : 
® scissors 


® your favorite food 















So what 
sort of 
bird do you 
think that 







IT looks like the 
same Trog trying 
To pick up a cream 
bun with two shoe 
boxes Taped to 
his head! | can’t 
bear To watch! 


a =r 






























me Materials 
Mea | ® notebook 

® pencil 
® watch or a 
stopwatch 
® animals — observing 
a pet is a good 
experiment. If you do 
not have a pet, ask 
someone you know if 
you Cdh observe his or 
her pet. 


Did You Know? 


Cats spend most of their day sleeping. In 


F 118 Animal Behavior 
Observe the habits of animals. 
‘5 STEPS 


| 1. Sit where you can see the animal 3. The animal may move quickly from 
| but will not disturb it. one activity to another (like a bee) or 
it may spend a long time doing one 
activity (like a cat sleeping). 






2. Start timing the animal when it 
begins a new activity. List the activity 

= and for how long it did it in 4. Observe as many animals as 
your notebook. vou can. 





5. Compare your results. Which 
animals spend more time 
sleeping? Fating? Running? 

Flying? 





Oh my! By my 
notes in my 
notebook you've 
been sleeping 
for 24 hours 
straight, Harry, 
my furry friend. 












fact, most cats spend around 14 hours a 








day sleeping. Some animals sleep in the 
daytime and are active at night. 





to catch 
up on some 
sleep! 








119 Guard Dogs © Materials 
: I He | © blindfold 
® partner or group of 













Can you hear as well as a dog? 


STEPS 


1. Secure the blindfold around your 
head. 


LU 











| can hear you! 
You’re over 

there. CROAK ... 
| mean WOOF]! 


W 
E 


2. If you are playing with a group of 
people, have them hide around the 
room. lf there is only one other person, 





Dogs have an excellent sense of 





, I hearing. They can hear sounds before 
= have them move to a space in the room. TI No) ud 
3. Each person must make a small sound D y a 
JA ~ 
so you can find them. They can also a 
=a move around the room as you get closer / 
Cro them. 
| Ay 
4. See if you can catch each person. DS 
- E) 
4 5. You may play this game where the / 


person hiding does not make a sound 
‘p> at all. You will have to try to hear them 
ee. walking in order to find them. 
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a N\aterials 
® Just your eyes! 
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Find and identity different animal footprints. 
STEPS 


1. You can do this experiment at the beach or in a park. 












OKI | think it's 
Time To leave The 











2. Carefully walk around, looking at the ground. See if 
you can find some footprints. 


3. Try to identify the animal these footprints belong to. 


4. Look to see whether the footprints are closer or 
further apart in some places. Can you guess if the 
animal was walking or running? 


Did You Know? 


Not all animals leave footprints. Some animals move by sliding 








and it is harder to know where they have been. When snails 


slide they leave behind a shiny trail. See if you can come up 
with a list of animals that slide. FA È T AN (2d 
\ i t W | pri \ of 


121 tootpri nfs A -Yø Materials 
~ iS è: oot D plaster of Paris 
(ready to pour) 
® posterboadrd 
® stapler 





















STEPS 





1. Make some posterboard strips 4. Place the posterboard ring around ® beach or bark 
and staple the two ends of each the footprint. Pour the plaster into : = = 
together so they make rings. the ring. 

6. When the plaster has set hard, 
2. Visit the beach or park. 5. You will need to wait until the P 


remove the posterboard, lift the 
plaster up and dust off any extra 
dirt or sand. 


plaster is almost set, then using 
a stick, write on the back of the 
plaster the animal the footprint 
belongs to. 


3. Carefully walk around, looking 
at the ground. See if you can find 
some footprints. 













That looks like one 
of the biggest footprints 
in the world. And the 

biggest footprint belongs 
to an ... ELEPHANTI! 
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Did You Know? 





Elephants have the largest footprint of any 
animal in the world. 











= Chemistry: The study of the elements, the compounds 
- they form and the reactions they undergo. 


Experiment: Notes: 


Date: 













122 Rise Up 


7 e 
~ Make a loaf of bread. Materials 

` | @ 1 tablespoon sugar 

® | Tablespoon olive oil 
® \ tablespoon yeast 
@ 1/4 Cups warm water 
® 3/2 CUPS Hour 

® 1 teaspoon salt 











| can Teel a chemical 
reaction Taking 
place. Can you? 


l ® 7 bowls 
I’m Feeling a little ® 1 baking pan 
tizzy. | think its ® pastry brush 
the carbon ® oven 


dioxide 
bubbles in 
the mix! 


Did You Know? 





You can make different kinds of breads 
by putting different ingredients in the 


ì À n 
fa mixture. Multigrain bread is made by | 
S | PG putting grains in with the water. | 


1. Mix the sugar, oil, yeast, and water in a bowl. It should 
start to froth. 


\ AI 


2.In another bowl, mix the flour and salt. 










r 3. Add the liquids to the solids. Mix and then knead with Í Oh! A little 


# your hands until smooth and elastic. Brush the ball of dough 










too muc 
with oil, and cover with clingfilm. Leave in a warm place for . i 
. ® gl yeast in the 
an hour. 
> mix perhaps? 


4. Ask an adult to preheat the oven to 425°F. = 

p LAr 
5. Roll the dough into a round roll. Brush with butter if you ( 
= like. Place in a baking pan and bake for 40—60 minutes, or 
until the top is brown and the loaf sounds “hollow” when 


tapped. Cool, then eat! 
Bread has an ingredient called yeast. (Yeast remains dormant 
until mixed with water.) The worm water activates the yeast, 


UAS O 


which begins feeding on the sugar. The yeast organisms make 
carbon dioxide, which is a gas. These bubbles of gas get 
trapped in the baking dough, so make the dough ‘rise up.’ 


AJ \A3 





Make candy models of molecules. 


STIRO 


1. Give each different atom a color, 
for example, hydrogen = red, oxygen 
= yellow, and carbon = green. 


2. Make a water molecule (HO) — 
this means that two hydrogen atoms 
are joined to one oxygen atom inside 
water. So, join two red pieces of 











“ 


iy NZ 
Ze 






to eat! 


Separate a compound, 


potatoes. 
STEPS 


1. Peel the potatoes. Grate 
them into a bowl. 


2. Fill the bowl with water 

to cover the potatoes. Squeeze 

the potato with your fingers for 
several minutes. Leave for half 

an hour. Repeat the squeezing. 


3. Take the potato out of the bowl 
by pouring the mixture through a 
sieve and catching the cloudy water 
in a bowl. 


4, Let the cloudy water dry up in a 
sunny place. What happens? 


ca 
f 
D 

| 

| don’t know what sort 


of molecule this is ... 
but it looks good enough 











gum—drop candy 
® toothpicks 


® bowl 





candy to one yellow piece of candy 
with toothpicks. Put your water 
molecule in a bowl. Make more! 


Did You Know? 
Water (HO) Is the most important 
liquid on Earth. Carbon dioxide 
(CO.) is a gas that we breathe out. 
There are more than 100 different 





3, Make a carbon dioxide molecule | 
(CO,) — this means that two oxygen | 
atoms are joined to one carbon 
atom. So, join two yellow pieces of 
candy to one green piece of 
candy with toothpicks. 


a / Put your carbon dioxide 
N 
ce 






atoms, so you would need more than 
100 difierent colored candies to make 






molecule in the bowl. 


Make more! every possible molecule! 





4. Eat! Which molecule 
are you eating? 







fo nna iin 
OPOLA 


24, Materials 
g | © 5 large potatoes 


called starch, from ® grater 
® bowl 


® water 
| @ cieve 


Did You Know? | 


A compound is a substance made of two 
or more elements. You should be left with 
a white powder in the bowl called starch. 
Starch is present in many plants, because it 
Is a way they store energy. When you eat 

potatoes, your body changes this starch back 
into sugar for energy. This process starts in 




































your mouth, with chemicals in your saliva 
(spit) breaking down the starch. 























M @ | lit candle 

© paper 

® pencil 

® leaves 

® Sugar 

® can lid 

® Tongs 

® bow! of water 


125 Carbon Everyohere ap Vi 






Demonstrate that living things contain 
i carbon. 
STEPS 


1. Light the candle. Hold a can lid in the candle flame with the tongs. 
Cool the lid, then wipe off the black stuff, called soot. This is actually 
carbon. 







2. Make a pencil mark on the paper then rub your finger on it. The black 


3 mark on your finger is carbon. GS C3 sa 
3. Burn paper and leaves. What happens to them? 


4. Heat up some sugar on a can lid. What happens to the Se 


Did You Know? SS 7 SE aA 


You were burning some materials that were once alive. 






VVhen the burning is completed only carbon is left. 






Carbon Is an element represented by the symbol C. The 






paper, leaves, and sugar turned black — carbon. If carbon 






is heated to a very high temperature, it can form the gas 






carbon dioxide. Topsoil is darker than subsoil, because 






it contains rotten plants and animals, which contain 






carbon. The graphite in your pencil is carbon. 







1 = s 







Materials 


A| @ pieces of different 
-| hougehold and garden 
materials (newspaper, 
Clingwrap, wood, baking 
paper, foil, metal, 
fabrics, twigs, sand, 
rocks, bone, clay, 
sheep’s wool, plastic, 
paper, Cardboard, 
leaves, feathers etc.) 





“Find ouf which anes © can re change 
* shape. 








STEPS Did You Know? 


’ 1. Test each material to 
see if it can squash, bend, 
twist, or stretch. 









The shape of some materials is easily 






changed. For example, an elastic band 






needs to stretch easily and change back 
to its original form to do its job. Other 





2. Sort the materials into 
two groups — those that 
can easily change shape, 
‘ and those that can’t. Can 
you change them back to 
their original shape? 


Amr 






materials, such as brick, are very hard to 






change, so give strength to a wall. 












Materials 





® 4 teaspoons sugar 


Create colorful sugar crystals. b fo teaspoons 
STEPS ® food coloring 





© bowl 
® Sunny spot 





| Teel like we’ve been out here 
for days in this sun! At this 
rate we're going To Turn info 
sugar crystals! 


1. Stir the sugar 
into the water 
until it dissolves 
(disappears). 


2. Add a few 
drops of food 
coloring. 







Did You Know? 
With the sun's heat, the water will 
evaporate from the bowl, leaving the 


| sugar and color behind. | 
í ) ) T l . ( A ) DI 
f { } j \ 


128 Conduction «a | Materials 

= “ea "Rae Fi "| @ hot water 
-| @ drinking glass 
® Ceramic mug 


® polystyrene cup 







3. Leave the bowl 
in a sunny spot for 
a few days. What 
happens? 











Find out which material is a better 
conductor of heat. 


STEPS 


1. Fill the glass, the mug, and the cup with the 
hot water. 







2. Gently place your hand around the outside 
of each container, one at a time. 


3. Which feels hottest? Which feels coolest? 


. Did = Know? 


Some materials let heat through more easily 






than others. These are called good “conductors” 






of heat. The heat travels or “conducts” through 
the material. The glass should have felt the 
hottest, because it is the best conductor of heat. 








The polystyrene should have felt the coolest, 





because it is a poor conductor of heat. This is 






why hot drinks are often served in polystyrene 






cups, to keep the heat in the drink for longer. 






, oS a pa aN i AEN 
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Materials 
® different household 
materials (water, 
Vinegar, ketchup, 
bread, rice, butter 
efc.) 

@ containers 

® freezer 


Did You Know? 


Cooling materials can change them. 





Wi out what happens to some > different? 
materials when they dre cooled. 


STEPS I'm squashing my important scientific 


experiments in the freezer ... between 
the frozen peas and the hot dogs. 


1. Plac I 
ace each material Ae dant e then ten dinner. 


into a container. Draw 
a picture, and describe 
its feel. 











2. Place the containers 
in the freezer 
overnight. 





For example, some liquids will have 


3. Check the materials changed into a solid, such as water 


the next day — what are 
they like now? Draw 

a second picture and 
describe what they 

feel like. 


into ice. Some materials may not have 

changed much at all, such as the rice. 
We can cool foods to keep them 

fresh for longer. 





hn Pa y, Pate a 
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Materials 


® water 

® Z tablespoons 
cornstarch 

® bowl 






















Nake a goo with strange behavior. 
STEPS 


a 
1. Put two tablespoons wL spoon 
of cornstarch into 
the bowl. : 
Did You Know? 


2. Add a 

tablespoon of 
water to the 
cornstarch, 

stirring well 

with the spoon. O 
Keep adding 

water a few 

drops at a time until 
the goo is thick and 
creamy. 


When you roll the goo, it feels dry 
and hard, like a solid. When you 
stop rolling, it slowly spreads over 
your fingers, like a liquid. Cornstarch 
particles float in water. When you 
roll the cornstarch and water, the 
particles are forced together. When 
you stop rolling, the cornstarch and 

water separate again. Corny goo 


3. Pick up the goo and 
roll it between your 


We 
fingers. Stop rolling — f- cio site sù 
| [N D 
what happens? | | A 


behaves much like quicksand! 





131 Green Slime aly ae 
“ z zl Bi | ® wood glue 
® borax powder 


(laundry section in 








Make green slime. 
STEPS ell oe Supermarket) 





bg ® green food coloring | 


| ® water 






1. In a container, mix together 
one tablespoon of glue, one 





















tablespoon of water, and one | don’t like 

drop of green food coloring. the way that 

2. In a separate container, green Slime is 

dissolve one teaspoon of borax 

Zon SA behaving at all! 

powder in one tablespoon 

of water. Borax powder is Something That make a new chemical — the slime! 

poisonous — wash your hands | The borax stops the glue flowing 

after touching it or your slime! | JOOCyY Shouldn’t “n i : 

È like a liquid. The slime is very elastic, 

be let out. 


3. Pour the borax solution into 
your glue mixture. Mix with 
your fingers — a “slime” 


should form instantly! le CI 
: a 
4. Store in an airtight container. 


so it can even bounce if you roll it 






into a ball! 













Materials 


132 Fast Rust 77 © steel wool (not the 


Make steel rust quickly. ia soapy kind) 


® jor 
STEPS 


® water 
® Vinegar 
l. Place the steel 
wool into the jar 


) ® bleach 
then cover it with | 


water. Did You Know? 


Rust forms when iron is combined with 









2. Pour inn aaea Ol 
vinegar and a dash 
of bleach. 


3. Wait for a few 
hours, and watch 
the steel go rusty! 





oxygen and water. The vinegar strips 
any protective coating off the steel, and 
oxygen in the bleach combines with the 
iron in the steel, This makes the wet steel 
go rusty very quickly. If you wrap the steel 

around the bulb of a thermometer, you 

should be able to see the temperature 
rise! This is because this chemical reaction 
gives off heat energy. 

























| Materials 
® house 
® garden 


® paper 
® pencil 





Choose the correct materials for the job. 
3 STEPS 


1. Walk around the p | N K 
x house and garden 
looking for all the 
things made of wood. 9 
` Record some of 
the uses of wood, ( 
for example, wood 
° is used for fences, 
spoons, chairs, and N 
tables etc. 


Did You Know? 
Choosing the right materials for different 
uses IS very Important. For example, a 












x 2. Repeat the survey S glass chair or a plastic pan would not 


for plastic, metal, and 


Yep! 
That's 


be very easy to use! New materials 


S glass. A are being invented all the time to suit 
D 3. Which do you think 7 ZZ, glass. different uses, for example, polar fleece 
is the most useful Definitely for light, yet warm, clothing. 


material to people? 


Why? glass l 


AMI 











134 Melt or Burn? 
See what happens when you heat different 
@ different household 


Solids. Io 
Solids (ice, plastic, 
STEPS metal, wool, leaf, 


aye 
? es 





Materials 


LAI 


< 1. Ask an adult to help you light the 4. Drop the solid into the cold paper cardboard 
candle. water. Draw a picture of what L i i 

n 2. Hold a solid with tongs and heat it uel ppemedi to die selle! gs ) 

+ Over the flame for about a minute. 5. Repeat for all the solids. Do @ jit candle 
3. Observe carefully what happens all substances change the same ® container of water 


way when they are heated? Which ae 
substances change when they are e Tongs with insulated 


hot but go back to their original handles 
form when they cool again? Which 


= substances change permanently? 
Did You Know? | = 


Different substances change in different ways when you heat them. 


to each solid. Does it change? Does 
it melt or burn? If it burns is anything 
left when it stops burning? 


VAS 










Some you can change back to their original form (ice into water), and 


| these are called reversible changes. Irreversible changes are when you dì dò ca 
can't reverse the change, like when paper burns into ash and smoke. Q) | ) | E Y A A 


VAS AS i 





Cipare different ways of nn 


going moldy. 
STEPS 


1. Place a piece of bread into 
each jar. 










2. Add water to one jar so it 
just covers the bread. 


3. Add vinegar to the next jar, 
so it just covers the bread. 


4. Dissolve a few teaspoons of 
salt in some water. Add this to 
a jar, just covering the bread. 


| think the piece 
of bread in this 


on iTS own 
when | Take 
the lid off. 


Materials 
® 4 pieces of bread 


@ 4 jars with lids 
® vinegar 

® water 

® Salt 









j Did You Know? 





Foods contain yeasts and bacteria, which 






after some time can grow and make the 
food go moldy and unhealthy to eat. 
Vinegar and salt kill most of these organisms, 
so pieces of bread soaked in these jars 
should go moldy last, or not at all. Before 








refrigerators were invented, using salt was 






5. Leave the fourth piece of 
bread untouched. 





an important way to preserve foods. 


gn Poesie. > 
i S ` ff 
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Materials 
® 4 glasses of water 
® salt 

® Sugar 

@ {four 

® fresh egg 





6. Leave the jars for several 
days. Each day, check if any 
mold has grown. 


















Find out which liquids an egg will Hoat = 
STEPS 


1. Fill each glass three-fourths full 
with water. 







4. Sur the same amount of flour 
into the third glass of water. 
Leave the fourth glass of 
water plain. 





2. Stir a few tablespoons of salt into 
one glass of water, until it dissolves. 


5. Guess which glass of liquid 
the egg will float in. Now try 
them all! 


| Did You Know? 


3. Stir the same amount of sugar 
into the second glass of water. 






Density is how tightly the matter of a mixture is packed 
together. For example, an egg is more dense than plain water, 






so the egg sinks. Salt water, however, is more dense than an 

egg, and so the egg floats! Are you more or less dense than 
sea water? Note: If the egg is stale it will float in water because 

gas forms inside the egg when the egg is going bad. You can 
use this trick to check the freshness of an egg. 







24 Materials 
= "| ® house 
® garden 






"13% Save Our Chemicals! @ 


Look atter our environment by recycling 
® park 
3 chemicals. 


® streets 
STEPS 


® plastic bags 
1. Search the house and left laying on the © gardening gloves 
garden, and a local park or 
street (with the permission 
z of an adult) for chemicals 
you can recycle. For 


> example, collect empty 





There's not one can 

















ground in our whole 
neighborhood! What 
4 a tidy experiment! 


Did You Know? 








A lot of energy goes into making new 
soda cans and old 
newspapers. 


chemicals, or getting them out of the 
Earth. We can recycle many chemicals, 


2. Collect all the paper such as glass, paper, and aluminum, and 
in one plastic bag, soda 
cans in another bag, glass 


ea bottles in another. Leave 


make them into new objects. This means 
that we can save energy and limit the 
damage done to our environment. 


— them for the recycling 2 4 
| OS) 
company to pick up! A (@ PSA (a) Ser FF 
seta 
= 3 : ; TDN 
a NOTE: Some city councils i 
nome 


provide residents with special bins to use when disposing of \ cy ( A) A 
recyclable waste. If your family has one, see what you can recycle. : 





kei: aooaa MA \\\enk=gle EI FS Materials 
| = | | "SPP | © collection of 
Describe and sort materials. different materials 
(Spoons, keys, wooden 
= STEPS objects, papers, 


1. Look at each material Fabrics) 
closely. Draw a picture 2 paper 


fit 
a ® pencils 


Did You Know? 


In science we often sort things 






















= 

2. Around the picture, 

~< write adjectives to 
describe the material. 
Use words such as hard, 

” soft, shiny, dull, bendy 
ic. 





into groups, depending on their 

characteristics. For example, animals 

= 3. Are there any 

4 groups you could sort 
the materials into, 

” for example, heavy 

” and light? How many 
different ways can you 

- sort your objects? 


can be divided into mammals, reptiles, 
birds, and insects. Chemicals can be 
sorted into those that dissolve in 
water and those that won't. 





t Materials 
D | ® different pairs of 
Discover which pair ot tights is the tights 

® d weight, such as a 
most stretchy. 


rock 
STEPS 


® ruler 
1. Hang a pair 


of tights up 
high on the 
washing line. 













Has anybody seen my good pair of 
tights that lm wearing out To dinner 
dnd the movies 

tonight? 





Did You Know? 





Before the invention of nylon, stockings 










2. Place the weight into were made from wool, silk, and cotton. 


one “foot.” With the ruler, 
measure how much the tights 
stretched. 


The first nylon stockings went on sale 
in 1940. At first, they were made to the 
exact shape of the leg, because they 
could not stretch. In 1959 lycra was 
invented, which could stretch up to seven 
times its original length without breaking! 


2 pra Aa “a ~A A aN 
f 1 j ì X 
; t ł i 
ii fl i | Bae | 
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3. Repeat your test for the 
other pairs of tights. Draw 
a bar graph of the different 
lengths the tights stretched. 


NOTE: Don’t choose your 
mother’s best stockings for 
this experiment! 














Materials 


® g collection of 
different objects 
(Spoons, keys, wooden 
objects, pdpers, 
Fabrics) 

® large bag 






What IS It? = @ 


Identify materials using your senses of 
Touch, hearing, and smell. 


STEPS Mon 
This 
experiment is 
sort of like 
a scientific 

















1. Aska friend to place 
different objects into the 
bag for you — don't look! 





2. Using your sense of 


touch, hearing, and smell, lucky dip! 

pick up each object in the | Hope | Ka | We often use our senses to work out 
bag and try to guess what don’t 0 what is in the world around us. For 
a tag i 

it is. bick pe J) some people, who are blind or deaf, 
3. Give yourself a point anything this process becomes much more 
for each one you guess spiky! difficult. In this activity the sense of 


correctly. Swap — this time 
you place objects in the 
bag for a friend to guess! 
Which sense was the most 
useful in this activity? 


touch was probably the most useful. 


ie. i> LEN 
PO i f } | | i 
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a ae 


141 \Nrinkly 
Create your own mummified apple face. 
STEPS 


1. Mix the salt, sodium carbonate, 
and bicarbonate of soda together in 
the bag. 


LA A 


the bag, so it is covered. 


2. Cuta face into the apple using the 
popsicle stick. Push the popsicle into 
the top of your apple so it makes a 
handle. 

















o_o: 





. G 

: O 

r 

i Hard to tell whether this 

n iS an apple or a shriveled 
prune! But the experiment 

~ says ifs an apple ... so 

e we'll go with that! 





142 Brown Apples 


x 
ees 


< 1. Cut an apple in half. 


2. Spread lemon juice over 
one cut half, and leave the 
other half untouched. 


3. Leave both halves out 
in the air. Check every 
15 minutes to notice any 
changes. 


iI «Ai A2 HS 
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3. Put the apple into the mixture in 


4. Leave the bag open, in a warm 
place. Watch what happens to the 


apple! 


You can stop a cut apple Turning brown. | 


reacts with some foods, like apples, to cause 


& Materials 

® | apple 
| ® 1 popsicle stick 
® 1 plastic bag 
@ '/, cup salt 
@ '/, cup Sodium 
carbonate (powder 
bleach) 
@ '/, cup bicarbonate 
of Soda 








Did You Know? 


The powders take all the moisture out of 
the apple, and make it difficult for bacteria 
to grow. Without the water and bacteria, 


the apple cannot decay, so it just shrivels 


and dries up. Do not eat this apple! 





Materials 
® apple 

® lemon juice 
| @ knife 








Did You Know? | 


Air contains a gas called oxygen. Oxygen 





a brown color. The foods “oxidize.” Some 
chemicals, such as lemon juice, slow down 
this reaction. This tip can be used when 
making fruit salads to keep the fruit looking 
nice! Iry this experiment with other fruits. 














Materials 

® 1 egg 

® drinking glass 
® Vinegar 


Rubbery Egg 





Cdn you make dh eggshell go soft? ee 
STEPS 


1. Gently place the egg into the 
glass. 










The vinegar reacts with the calcium in the 
eggshell, dissolving it. This makes the shell 
feel rubbery. This shows the importance of 
calcium to make the shell strong, just like 
the calcium in our bones. Keep drinking 
that milk! 


2. Pour vinegar over the egg to 
completely cover it. 


5. Wait several days. Take the 
egg out of the glass, and feel 
the shell. 












144 Milky Plastic ea See e 

| i x ~ ees i | e glass full—cream milk 
| | © Vinegar 

® eve dropper 










Make a milky plastic. 
STEPS 


1. Ask an adult to help you warm 
up the milk by microwaving it for a 
minute or by placing it in a bowl of 
hot water. 















2. Slowly squirt the vinegar into the 
warm milk and stir. 


3. Make sure the mixture is not too 
hot, then slowly pour the milk out 
on to your hand (over the sink!), 
“catching” the plastic in your fingers! 


Did You Know? | 
Milk contains a chemical called casein. Casein 
can be separated from the rest of the milk 
using the vinegar. This is a type of plastic, 
which is a chemical made of long chains of 
many small parts (atoms) joined together. 











Materials 


® red cabbage leaves 
® boiling water 





Which chemicals dre acids and 

ra l ® Vinegar 

© which are bases? ee ee or 
= STEPS lemonade 


1. Chop up the cabbage leaves into soda, and laundry detergent) into a ® bicarbonate of soda 
| small pieces. Ask for help to boil separate jar. © laundry detergent 
ame g some water and cover the pieces 
then let them soak for half an hour. 
Separate the cooled “cabbage juice” 
= : from the leaves. 4, If the mixture turns pink, the 
chemical you tested is an acid. If 
the mixture turns blue/green, the 
chemical is a base. 


id You Know? 





3. Adda dash of your cabbage juice 
to each chemical. 


2. Pour some of each chemical 
(vinegar, lemon juice, bicarbonate of 














Chemicals can be acids or bases. The ‘cabbage juice” is called an 
Indicator. It can show you whether a chemical is an acid or a base by 


Materials 
® Vinegar 

® cleaning product for 
mirrors dnd windows 

® newspaper 

® g cleaning cloth 















Compare the cleaning action of 
Vinegar and a Supermarket cleaner. 


== 3) di 


GEO 


= A 1. Find a dirty mirror or 
"window. 


LI 
















ee ocrunch Up a sheet of 
newspaper and pour some 
vinegar on it. Scrub half of 
the mirror or window. 





|E 
Lm 


Did You Know? 


Many cleaning products contain 





HE 


3. Spray some cleaning 
product onto the mirror or 
- > window. Using the cleaning 
=- cloth, rub the other half of 
the mirror or window. 


toxic chemicals that pollute our 






waterways. Vinegar is a good cleanen 






and is non-toxic. A lot of energy 






goes into making cleaning cloths. 


Just beautiful! 










Absolutely Recycling newspaper means you 
rp ; ‘ 7 
ta ? 4. Which half of the glass beautiful ... dont need to buy cleaning cloths! 
~ is cleaner? Is there much The clean mirror 
of a difference? Which way | mean. 


is more environmentally 
friendly? 


Not me. 





img 
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Materials 


® glass of cola drink 
® dirty coins 





STEPS 


1. Drop the dirty coins into the glass of 
cola drink. 


2. Check the coins after a day or two. 
What happened? 


Cola drinks contain food acids. 
The acids react with the dirt on 





This is my hard-earned 
pocket money we're 
experimenting on here. Let’s 
JUST give it a shine up ... 
not dissolve it away. 












Materials 


@ warm water 
® 4 glasses 
® calf 

® sugar 

® sand 







in water. 


STEPS 

























® Spoon 
1. Fill the glasses three- This Tastes fe 2 
fourths full with warm like [m = 
water. drinking the | Dj 
_ ff id You Know? | 
2. Place two teaspoons ocedn! This | | K iz 
of salt into one glass. Stir must be the Some materials, such as sugar and salt, 


quickly, and count until 
the salt has disappeared. 


easily dissolve in water. They break 
| down until we cant see them anymore, 
but if we tasted the water, we would 
notice they were still there. Some 
materials, such as sand, do not dissolve 
in water, and so will never “disappear” 
Imagine how much salt is dissolved in 


salty one! 






3. Place two teaspoons 
of sugar into another 
glass. Stir quickly, and 
count until the sugar has 
disappeared. 










4. Repeat with two 
teaspoons of sand in 
the third glass. What 
happens? 


sea water 
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149 | Star ; a 4 ecm 
~ Make your own crystal star. 
rS 


1. Cut a pipe cleaner into four 
pieces, and twist the lengths 
together to form a star shape. 





a 











EE 


EF 
WWI UI 





® hot water 

@ jor 

| ® popsicle stick 

® cotton string 

® pipe cleaner 

® food coloring 
® scissors 


Did You Know? 


2. Tie a length of string to one “arm” 
of the star. Tie the other end around 
the popsicle stick. 







È È 


EE 
iI U 


3. Ask an adult to help you dissolve 
the borax powder in boiling water, 











o a about three tablespoons per cup of ; l 
re — . ` of 4 ‘ty 
pessa water. Half fill the jar. Add a few drops CONA YN e aa a TÀ 
‘of food coloring if you like. Borax ( ( SASA x POW | | 
f powder is poisonous — wash your ' à J tel A | water When the water evaporates, the 
mi = hands after touching it. Pa A F ) h borax is left behind, and attaches to the | 
= = ds ° di 1) ' | 
4. Place the popsicle stick across the VI v PES sadio ea 

ao wm top of the jar, so your star hangs into 


"I= the borax water. Wait a few days for 
your star to grow! 








“2 150 Crystals Everywhere .---) © orc sheet of black 
tao nere” posterboard 


m- \Natch Stars appear when tiny crystals grow. | @ scissors 
= 





@ '/, cup hot water 


STEPS ! ® Epsom salts 


1. Cut a star shape out of the card, 
so you are left with a stencil. Throw 
out the star. 









(laundry section 
in supermarket) 
® small sponge 


ja 
OT 


2. Dissolve the Epsom salts in half a 
» cup of hot water. Keep adding salt 









O 
bt ‘until no more will dissolve. O 
3. Dip the sponge into the salt water. 
e) = Placing the stencil over the black 
iti paper, rub the sponge over the star A i 
shape, on to the black poster paper. 7 ~~ "11 IE The Epsom salts dissolve in the hot 
CA > N sA dll 4 A it i : 
-m = 4. Carefully lift the stencil to another N Mea 795, water, Vhen you use it to paint on 
== area on the paper. “Paint” more star the black paper, the water evaporates, 
shapes with your salt water until you and the Epsom salts are left behind, 
= = run out of room on the black paper. forming small crystals on the paper 






5. Let your paper dry. The crystal 


stars will appear! a cit a 
Po cea pr £ s É ` F "a 
p A % J 
ta. 









Materials 

® different colored 
felt—tipped markers 
(water—based, not 





151 Climbing Colors. 
Find the hidden colors inside ink. 
STEPS permanent) 


1. Cut some strips of dry filter paper. Each one should be ® coffee filter paper 
1/21 1⁄2 in wide and long enough to reach the bottom of or paper towel 


he glass. | 

the glass ® drinking glass 
® water 

| © scissors 











2. Draw a dot with a felt-tipped marker, 
1/>-1!/2» in from the bottom of one strip. 







3. Place the strip into !/2 in of 
water in the glass, leaning the i 
strip against the edge of the glass. È 


Make sure the water level is N 









below the dot! v Many inks are actually mixtures of different 
4. The water should rise up \\ \ colors. As the water carries the ink up 
the paper, past the dot, and N through the paper, these colors separate 
carry the ink upward. The ink N N because some move further and faster than 
will separate into its different N others. This way, you can discover which 
colors. ì colors are used to make up the ink. 









5. Repeat with the other strips, with 
different colored dots on each strip. i pra 









Materials 
@ glass jar with lid 
@ ice cubes 

® calf 

@ tissue 









Gee The water That exists in dir. 
STEPS La 


1. Fill the jar with ice 
cubes and add 

two tablespoons Q 
of salt. Screw 

on the lid, then 

shake! 


2. Slowly watch water 
droplets appear on the 
outside of the jar. Wrap 
the tissue around the jar, 
then take it off to see 
how wet it is! 







The salted ice quickly makes the glass sides 
of the jar very cold. The water that exists in 
the air as a gas cools down and changes into 
a liquid when it hits the cold sides of the jar 
This process is called condensation (which is 
the opposite to evaporation). This allows you 
to see the water that is usually invisible in 
the air! You can collect the water using the 
tissue. 














N « 





153 Hard and Soft Wafer‘ ; z ! Materials 


me | © Z clean empty soda 
What is the difference between = bottles with lids 


| ® Epsom salts 
















== “hard” and “soft” wat ne (laundry section in 
Dyan supermarket) 
= STEPS si Ki | © dishwashing liquid 


1. Place two cups of water 
into each bottle. Add two 


teaspoons of Epsom | 
salts to one of the | st Did You Know? 


bottles. Screw the lids 
on and shake. 


2. Add a few drops 
of dishwashing 
liquid to both bottles. 
Replace the lids and 
shake. = 





The bottle with the Epsom salts should have many less 
bubbles than the plain water. This is because you have | 
made the water ‘hard.’ Water in some areas is hard 
because it has minerals dissolved in it. These minerals 


ui uw Ul 


interfere with the action of detergents. Chemicals can 
be added to hard water to make it “soft” again, so that 


3. What do you notice? detergents can do their work. 





154 Home-made Glue l e i Materials 





| ® Tour 
= Make a hon-toxic, environmentally y water 
: ® jar with lid 
| triendly glue. a 
® brush 


STEPS 


1. Mix one cup flour with half a cup of 
water together in the jar, stirring well. 
This becomes the glue! 













| have 
absolutely 

no idea what 
[’m making ... 
but at least 


2. Use your brush to glue newspaper 
pages together into shapes. Let them dry. 
What happens? 


Did You Know? 


Li è 





This is a chemical reaction, and the 


umi 


A: xu aua \U wW W W 


paste sets hard when it dries. After your 


newspaper shapes have dried, you can even | 
paint them different colors! 


ut 





















® lemon juice (bottled 


Write an invisible message and is fine) 
® g cotton swab 


watch iT reappear. © a piece of white 
STEPS writing paper 


® clothes iron 


155 Invisible Ink “SG 








1. Dip the cotton swab into the 3. Ask an adult to help you iron 
lemon juice, and use this “pen” over the dry paper. Watch your Di d Yo k O 2 
to write an invisible message or message reveal itself! i U Now s 


picture on the paper. 






The heat changes the lemon Juice Into 
a new chemical. This has a brown color, 
| and so your message can be seen on the 
| white paper. Eventually, the paper would _ 
also turn brown and burn, but the lemon 
| juice changes more quickly. Try using 
other acids such as vinegar as your ink! | 












2. Wait for your “ink” to 
air-dry and completely 
disappear. 










Materials 
® 2 slices of eggplant 
@ 2 teaspoons of salt 







Watch an eggplant “sweat.” 


Sirs 


1. Ask an adult to help you cut two 3. After half an hour, look closely 
Slices off an eggplant. at both slices. The salted slice will 
appear “sweaty,” with drops of 
water coming out of it! 


Did You Know? 


An eggplant is a plant, so water can 
flow in or out of its tiny cells. When 
you sprinkle salt onto the eggplant 
slice, there is more salt in the 
surroundings than inside the plant, 
so water leaves the cells. This makes 
the eggplant appear to "sweat.' This 
process Is used in cooking to take 
the bitterness out of the eggplant. 






2. Sprinkle two teaspoons of salt 
over one of the slices, and leave the 
other untouched. 










Is it hot in this experiment? 
Or is it this salt that’s making me Sweat 
like a piece of eggplant covered in salt? 








Materials 


® & containers 
® 10 ice cubes 






"15% Melting Ice 


Find out which spot in the house or 
sei) garden is warmest. 


=) STEPS 


1. Place two ice cubes in each container. 








= 2. Place the five containers in different 
spots around the house and garden. Guess 
which will melt first, and which last. 


= | 3. Check to see which ice melts first, 
second, third, fourth, and fifth. Why do you 
think this happened? 






Guess which ice cube spent Ten minutes 
beside the heater and which one didn’t. 


Did You Know? 










=|| Rie 


Placing the container in a sunny place, or 





close to a light bulb or a heater would have | 

melted the ice quickiy. Dark and cool places, 
such as Inside a cabinet, would probably 

keep the ice cold (and frozen) longer. 





Materials 
@ 7 ice cubes 
® Salt 

® Z bowls 













-a Melt an ice cube quickly. 
Sire 


1. Place each ice cube into a 
separate bowl. 


—_ } 2. Sprinkle a teaspoon of salt on 
to one of the ice cubes. 


Did You Know? 
Salt makes ice cubes melt faster. Plain water 


freezes at 32°F. Salt lowers the freezing 
temperature of water so the ice cube in salt 





Which one wins the melting race? would have to be made much colder than 


32°F to stay frozen. At room temperature 


| 3. Watch the ice cubes melt. 
” this is not possible, so the ice has to melt. 





Materials 

® 2 egg whites 

® '/2 cup Sugar 

® d big, thick cookie 





iT melting. 


® 1 cup ice cream 


STEPS “ro; 


® {oil 


1. Ask an adult to heat the oven to Vai 
® oven 


J00 F. 













2. Place the foil on top of the cookie sheet. 


3. Beat the egg whites with the sugar until 
you have glossy peaks. 


| Did You Know? 






4. Place the cookie When you beat the egg whites, a lot of 


on the foil, and tiny air bubbles were made and trapped in 







top with OSs the toam. e atte protected the 
the ice 

ice cream in the oven, slowing the hot air 
cream. 






getting to the ice cream, so that it did not 
melt! Yum! 





Spread the 
egg white all over 
the ice cream, to cover it all. 






5. Place the cookie sheet in the oven, 


near the bottom, for about five minutes. When the ii» (E > 
egg white has browned slightly, remove and eat! | 










Materials 


® '/, cup Tull-cream 
milk 

® 1 tablespoon sugar 

® 1 Teaspoon vanilla 
essence 

® 1 large zip—lock bag 
® \ small zip—lock bag 

® Z cups crushed ice 

® ( tablespoons of salt 


Did You Know? 









Make your own ice cream. 


Gio 


1. Mix the milk, sugar, 
and essenee in the 
small bag, seal and 
shake! 


2. Mix the icesamd salt 
in the bigger bag. 









3. Put the small bag 
inside the big bag. 
Squish them together 
for 10 minutes or so, 
with your fingers. The 
longer you knead, 

the creamier the ice 
cream! 


4. Fat! 





The salt makes the ice even colder and so 


| freezes the milk mixture. Because you keep | 


squishing, the mixture becomes creamy! 
(an T (a aN A ( A 
\ i à 





I’m sure having ten frozen 
fingers will be worth it for 
extra creamy ice cream in 
this experiment! 





















= ` Materials 
pe” TA ® large, flat bowl 
EP ® water 
-z ® pepper 
“= CTEPG ® dishwashing liquid 
= 1. Fill the bowl with 
si water. 


ap 





Did You Know? 


2 oprinklGsmepper all 7 
| You should have seen the surface of pepper | 


= = over the surface of the 
Mn iS | 


ter. 
wate split, or fracture, when you dropped the 


__ 3. Gently add a drop of 
a = detergent to the middle 
” of the bowl. What 
happens? 


- = 
— tà 


detergent in. This is because detergent 
breaks up the invisible "skin" of water, 
and the pepper allows you to see this 
happening, 


= 
(RI 










® one plastic bread- 


Make a boat move across water 3 bag tie, or a piece of 
card cut into a boat 


using Sodp. shape, with a “V” 


= shape cut into one 
per Lie edge (see picture to 


162 Sodp Boats = f Materials 


1. Place the plastic tie or card boat dishwashing liquid into the “V” 


— I onto the water. shape of the boat. the left) 
e 2. Carefully place a few drops of 3. Watch your boat move forward o large container of 
a across the water! water 


® dishwashing liquid or 
small piece of soap 


Did You Know? 


The dishwashing liquid mixes into the water 















and weakens the attraction between the water 
and the back of the boat. The pull of the water | 
on the front of the boat is now stronger so 
moves the boat forward. Iry this experiment by 
wedging a small piece of hand soap into the “V” 





Materials 

® {fat bowl or deep 
plate 

® dishwashing liquid 
STEPS ». Ji e different food 


colorings 





1. Fill the bowl or plate with milk, - © mik 
1/22 in deem, | MI 
ai et o 
D = è © 

2. Add a few drops = Did You Know? 


of different food | 
colorings on top of J y The detergent changes the surface of the 
milk, making the water in the milk flow 





the milk, around j” 
the edges of the 
plate or bowl, 
keeping the colors 
separate. Do not mix 
them into the milk! 


3. Add a few drops of 


dishwashing liquid in the center of the bowl. ATN An (lls 
\ \ { } 
4, Watch the swirly colored patterns form! \ FD O A 


Materials 


® pieces of used white 
candies 
® used, colored wax 


Wd more easily. This causes a swirling motion, 





easily seen by the movement of the food 
coloring. Try this activity with low-fat milk to 
see whether this makes any difference! 


Can you make d new 
candle out of bits and 





crayons 
pieces of old ones? ® ban 
® string 
® Spoon 
STEPS ® skewer 






1. Put the candles and wax crayons you to be able to hang your candle 


® heat-resistant, 


in the pan. out to dry. ì 
disposable polystyrene 
2. Ask an adult to help you melt 5. Ask an adult to help you pour the 
them slowly over a low heat. Stir wax into the paper cup. Be carefull! Cup 
gently to swirl the mix together and The melted wax is very hot and will 
make a pattern with the colors. burn if you get it on your fingers. 
3. While the wax is melting (make 6. Hang it up by its long string to — Did You Know? 





sure you keep an eye on it because dry. 
you just want to melt the wax, not 


4 i 7. When the wax has hardened cut 
cook it), make a small hole in the i 
off the string, leaving enough at the 
bottom of the polystyrene cup with 


top for a wick. It becomes a solid again 
“e when it cools 
Note: before you light your new 
4. Thread the string through the ) ees) 


candle it is important to 


hole: tie a knot underneath. The nile pres I 
ae remove the polystyrene cup. f@\ [Nf D 
string should be long enough for è | | (= @B-} 


Wax can change from a solid 
to a liquid when it is heated. 












| 














Materials 
® 3 pieces ot hard 





candy, about The same 
Size 
® timer or clock 


~ How long can you 


= steps 


= 1. Place one piece of candy 

into your mouth. Time how 
long it takes to dissolve, 
without using your tongue or 
your teeth to help! 





ui 


2. Place the second piece of Did You Know? 
= candy into your mouth. Time i 


Dissolving is easier if the pieces are | 
| smaller and if you can “‘stir’’ So the 


how long it takes to dissolve, 
using only your tongue. | wouldn't mind 


3. Place the third piece of doing this 

candy into your mouth. Time { experiment all day! 
= how long it takes to dissolve, 
= using both your tongue and 

your teeth. 


i mm 4. Compare the three times ‘a ie ZTN 
i taken. What do you notice? \ i 
™ 7 


candy should have dissolved fastest 
when you could use your tongue 
and teeth to help! 














Materials 
® a clear, plastic 
bottle with lid 

® water 

® paper 

® pencil 





= Observe what hdppens To The water 
~ level in a tilted bottle. 


Sars 


1. Half fill the bottle with 
water and screw the lid on. 
Draw the bottle and the 
water level. 





(i € 





2. Tilt the bottle a little 
on its side. Draw it again, 


noting the water level. 7 Di d You Know? 
3. Tilt the bottle further and 4 B > 


draw it and the water level 





The water level always stays flat, 


again. or horizontal. It stays parallel with | 
4. Lie the bottle flat on the the ground because gravity pulls it 
table. Draw it and the water down equally on all sides. 

level again. What did 

you notice? 


i ul do 


x 
E E- 


EE 










6% Volume 
E glasses 


Find out how much water is moved by 
. ® 2 same—sized jars 
different weights. with lids (smaller than 


| The glasses) 
STEPS i | ® Sand 
1. Half fill each of the | 


glasses with water, to the ] ® water 
fee * 
ni 


same level. | 2 
Mer me Did You Know? 


| When something sinks, It moves some | 
























2. Completely fill one jar 
with sand and fill the other 


jar only half full. Screw on RITA 
the lids. 


3. Sink the half-full jar into 


one glass of water. How — 
much does the water rise? 






zi 


water aside. In a glass, the water must 








move up. Because the full jar of sand is 





heavier, it needs to move aside more 
water. This is why the water will move 
up higher in the glass. 


P@OO®D 
168 Will | Mix? f kat Materials 


$| ® different household 
až liquids (methylated 
Spirits, juice, cooking 
oil, sunscreen, ink, 
detergent, milk, 
vinegar, engine oil eTc.) | 
@ jar of water 

® sTirrers 

® sodpy water 


4, Sink the full jar into the 
second glass. How much 


did the water rise this time? X74 





Not all liquids will mix with water. 
STEPS 


1. Add a few 
tablespoons of one of 
the liquids to the jar of 
water. Mix well. 





2. Look closely at the 
mixture. Has the liquid 
mixed in with the 
water, or does it float 
on top or settle on the 
bottom? 


3. Rinse the jar in 
soapy water, and test 
all the liquids. Do they 
all mix with water? 





Not all liquids can mix with water 
| For example, oil and water do not mix. 
The oil floats on the water. 





a j 
10 


Materials 

AN GH | ® Z ice cube Trays 
i, 0 freezer 

@ warm water 


STEPS ® cold water 


Sane ice cube tray with cold 
water, and the other with warm 
water. 





169 The Big Freeze 


Find out how quickly water freezes. 











Let's just see how those warm 
water ice cubes dre freezing! 





2. Place them both in a freezer, 
Which will freeze first? 





e@very 1> minutes, check the ice 
cubes. What happens? 


D W WwW wW W 





Did You Know? 





The warm water will take longer to freeze, 






because it takes more energy to turn warm | 





water into a solid than cold water. This ts 







because in warm water the particles are 
moving faster around each other than in 
cold water, and so it takes more energy to 
slow them down into a solid. 


(A I 






IU 


1#0 The Big Ice 

Does water expand or shrink when it | 
Turns into ice? 
STEPS 


1. Fill the glass with water, 
almost up to the rim. 






Wy Aa 





| Ice takes up more space than liquid water 
| This is why, when the ice cube melts, the 





water should not overflow. The ice cube 





will melt into liquid water which will 





2. Carefully place the ice cube on 


top of the water. take up less space than the original ice 






cube occupied. 





3. Watch as the ice cube melts. 
Have a guess whether the water 
will overflow out of the glass! 





iu AY AN AY 





171 Is That Egg Hard—boiled? 














Can you find out if an egg is raw or Materiale 
hard-boiled without breaking the shell? ® Hard-boiled egg 

o = | ® Raw egg 
STEPS i Did You Know? i ® Smooth surface 
1. Spin the egg on its The raw egg keeps spinning because it (that The €995 can’t 
side and hold it for a still has liquid inside. When you hold 


roll off) 


moment. the egg the liquid keeps turning. When 


2. Let the egg go. you release the egg, the spinning liquid 


3. If it keeps spinning inside keeps the egg turning. This Is 
it’s the raw egg, and if it 


stops, it’s hard boiled. 


useful to know if you forget which egg 







you boiled for your lunch! 


po ~~, a. 
f \ fr 
i | 
il $ 


‘ 





172 Blowing Bubbles 
Find out which detergent is best Tor blowing 
® different household 


bubbles. detergents (shampoo, 
STEPS vo Ò O dishwashing liquid, 


dle =? I Si 
Materials wr 










1. Add a few tablespoons O O O) o -0 bubble bath etc.) 
of each detergent to a O at o © Sl @ jars of water 
different jar of water. O 7; Oo a 
Mix well. Leave for a È O | straws 
day if possible. O @ wire loops (Horist 
9 ; 

2. Dip one end of the | WIPE works well) 
straw into each jar, and = = 
try blowing bubbles. 
Which detergent works 
best? 
3. Dip the wire loop into 
each jar, and try blowing a 

| / | 
bubbles. Does it work 4, MY => j | =. 
better than the straw? } A __° E ST, | A bubble ts actually a thin ‘skin of | 
i ato ! 1 LALA yy, H / YY py CHA detergent, filled with air The bubble 
bubbles last before they sg pops if: the skin is stretched too 
pop? Describe and draw bubb\ 2 thin; it hits SALINE so the skin 
the bubbles you blow! SHAMPOO bath, breaks; or the air inside expands 
5. If your hands are wet too much. 





and soapy, sometimes 
you can catch the bubbles 


’ per pa eo 
before they “pop.” [N (SS fi 


itnn, 



















1 133 Bubbly Dri nk 4 tg Materials 
= ez © orange 
® water 
® bicarbonate ot soda 
® glass 
® sugar (optional) 


n] 


Make your own bubbly fruit drink. 
| STEPS 


Mag” 
= 
= 1. Squeeze the orange 





juice into the glass. 


2. Add the same amount 
| of water to the glass. 


| 3. Stir in a teaspoon of 
__ bicarbonate of soda. 


= | 4 Take a sip to taste | The bubbles are made from the reaction 
the bubbles! Add a little 
= sugar to make it sweeter, 


if you like. 


between the acid in the orange and the | 





ETE N lama 
| : A) PA 
N 4 a 
4 F. f 


2y | Materials 
H] © 10 raisins 
F] e1 tall glass 
® 2 tablespoons of 
bicarbonate of soda 
® white vinegar 


































Make raisins dive up and down 
—| without Touching them. 


Anime SPE 


=~ 1, Place the 
bicarbonate of soda 
| into the glass. 


2. Slowly pour the < Did You Know? 
vinegar into the glass, . "= | 
— taking care it does not 


overflow! 


The bicarbonate of soda and vinegar mix 
together to make a gas called carbon 
dioxide. The bubbles of gas attach to 


. Drop the raisins into st 
2 P the raisins and carry them up to the 


- 2 the glass, and watch 
them bounce up and 
down! 


surface. At the surface the bubbles pop, 
which sends the raisin diving down to the 
bottom again. Does this experiment work 
in a glass of fizzy lemonade? The bubbles in 
soda are also carbon dioxide gas. 





š a 
ay ay OY 


fd 










175 Fire Extinguisher ` 
Put out a candle tame (not using your q 


breath). 
STEPS Bre 


1. Ask an adult to help you light the candle. 


Materials 


® g lit candle 

® empty film canister 
® bicarbonate of soda 
® Vinegar 









2. Place a teaspoon of bicarbonate of soda 
into the film canister. 


3. Pour a little vinegar into the canister, and 
quickly put the lid on. 


4, Shake the canister, take the lid off and 
quickly point the opening of the canister 
just above the candle flame. Watch the 
flame suddenly go out! 


Did You Know? 













The bicarbonate of soda and vinegar mix 
| together and make a gas called carbon dioxide. 
This gas, which is heavier than air pours out of 
the canister and down over the flame, stopping 
oxygen in the air from fuelling the fire. 



















176 Lights OuT à La fy Materials 
- ; si = : — w = ® 1 lit candle 
Another way to make a candle go out To 


without blowing it. © a metal lid 


Seta N11" 
\ \\ î y 







Did You Know? 5 


Fire needs fuel and oxygen to burn. The 










1. Ask an adult to help you 
gently place a candle ON 


into a glass and light it. 
The candle needs to be DN 
AN 


2. Carefully place a metal 


lid on top of the glass 

that completely covers sa 
opening. N 
3. Watch the candle go out 
after a minute or so. 


wax of the candle is the fuel, and the 
oxygen comes from the air. When you 
shorter than the glass! place the lid on top of the glass, you block 
the oxygen getting to the flame, and the 
fire will go out. This is the reason heaping 
sand over a campfire will make rt go out 


by suffocating the fire. 












Make your own delicious 
= tizzy Sherbet. 


STEPS 
= 


1. In a bowl, mix the confectioners’ 
sugar, acid, and bicarbonate of soda 
| together. Add the jello crystals. 


2. Eat! 


Did You Know? 
= The acid makes the confectioners’ sugar 
taste tangy. When the bicarbonate of soda 
is added, it reacts with the acid to make 


bubbles of carbon dioxide gas, which makes 







the sherbet fizzy on your tongue! Be careful 
— if you eat too much, you will burp a lot 
from all that gas! 





- 178 Green To Red 
= Watch a tomato ripen. 
r STEPS 


1. Place one tomato in each paper bag. 


IV 


2. Add the banana to one of the bags, and close 
the openings of the bags. 


i 3, Place the bags in a cool place. 
4. 


Every day, check the tomatoes. After a few days, 
the tomato in the bag with the banana should turn 
fed! first. 


\ 







Did You Know? 
Ethylene is a natural gas that ripens fruit. Without 
ethylene some fruits, such as bananas, would never 
ripen. The bananas ethylene gas helps to ripen the 


tomato in the bag. The tomato without the banana 
will also make its own ethylene, it just won't ripen 






as quickly. Ethylene also wilts flowers, so keep your 






bananas away from your fresh-cut flowers. 


ASI 





I. 
= 




























+ | Materials 

Tøm ® ZO teaspoons 
| confectioners’ Sugar 

® | teaspoon citric or 

tartaric acid 

® | teaspoon 

bicarbonate of soda 

® | Teaspoon jello 

crystals 





A little too much 
oî this scientific 
sherbet perhaps! 

















> | Materials 
2%—| ® Z green tomatoes 
® 1 banana 

® Z paper bags 
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Hmmm ... Cheese and tomato 
sandwiches for lunch tomorrow? 





Materials : 
® perfume or air - 
















freshener 
® large room i 


How fast does a gas travel 
through air’? 


Signo 


1. Spray the 
perfume or air 
freshener in one 
corner of the 
room. 








r O Did You Know? 


The perfume is a liquid, but when we 





spray it, it evaporates into a gas. This 
gas spreads out and travels through 
the gases of the ain When we breathe 








in air the smell is noticed in our nose. 
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ay fas 
| don't know why I’m running, well hopping in my case, 
to the other side of the room to see how long it takes 
for the air freshener to reach me ... | don’t have a 
nose to smell it! 


2. Run over to 
the other corner 
of the room and 
count how long 
before you can 
smell the perfume. 


Because many gases are invisible and 















poisonous, they can be dangerous. This 
is why natural gas has a smell added to 
it, so we know when tt Is 






in the air around us. 
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Materials I, 
| 
@ tall, narrow È 
. container 
How fast does evaporation occur è vide chel . 
WIDE, OW Ve 
in different containers? Shanes 
| = 
Creer ® water LL 
® plastic ruler 
1. Pour the same © lm 
amount of water sunny SP ot k 
into both containers. 
Measure the depth i 7 | a 
T Did You Know’ F 
2. Leave the bowls Liquids can evaporate, or | 
in a sunny spot. change into a gas, when they | ù 
Every hour, measure I.. | are heated. The water in the | z 
duo dopin oi caa < VX wide, shallow container should 
3. Which liquid goes 3-4 evaporate first, because there e 
down fastest? After Vigo is more surface area where it i 
i few days, which AI can change into a gas. 
container is dry first? J : 
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Geology: The study of the Earth including composition, structur 
and origin of its rocks and the geological features of a district. 


Geography: The study of the Earths physical features, resources 
and climate and the physical aspects of its population. 


Experiment: Notes: 


Date: 


181 Pangaea: The Ancient Continent Sse 
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Investigate the shape of the continents 
and the history of Earth. 






So if Australia fts into here, 
and America fits in there, 
that means this other bif 
iS ... d 
Scrap 
piece 


of 
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| lm going 
This-d-way. HM 
l'm going R) 


Did You Know? 












Because the continents are 
shaped the way they are, 
scientists think that they were 

once joined as one super- 
continent. This means that 
fossils of ancestors of animals 
that live in only one place today 
can be found in places all over 
the world. 


Tia nm i 


Materials 


® 3 photocopy of a map 
of the world 

® large sheet of 
butcher’s paper, the 
came Size dS your map 


® scissors 
® glue 


MELS 


1. Cut the seven continents out 
from your map of the world. 


22 Pede witcher s paper on a 
table. 


3. Take the continents you have cut 


Play around with the continents and 
see how you can get them to fit 
together. Do any of them fit together 
like the pieces of a jigsaw? 


) 
È \ v out and place them on the paper. 
$ 
Vo?) 


4. When you have found some 
pieces that match, glue them next to 
each other on your butcher’s paper. 
Glue the other continents around 
the outside. Now you have Pangaea. 


JEE l'm going over 
i here to be 
wa America. 






7 
l'm going To keep 
movihg around Tor 
a couple of billion 
yedrs and see 
where | Turn up! 









Make your very own piece ot sandstone. 


Ste 


| wonder 





I'm a real 


1. Half fill a small paper cup if this was 
with sand. how | was 
f Dr created 
2. Slowly add the cementing ane 


solution until it completely 


Two paper 
covers the sand. 


cups and 


3. Now you have to let your put ina 


mixture set. Make sure you warm 
place the cup in a warm place place 
G.e. a kitchen cabinet). Keep it 


overnight! 
there overnight. 


4, In the morning, remove the (i 
dry mixture from the cup. It may 
still be a little wet, but should still 


be dry enough to hold its shape. Place the mixture on a paper towel 
for a further two days, or until it is completely dry. 


a a > a 
5. Congratulations! You now have your very own piece of sandstone. ` . \ g QUT 
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182 Making Sandstone $%) 



















Materials 
® dry sand 
® cementing solution 


(Z parts water To 
1 part Epsom salts) 
® baper cups 
® paper Towel 


Did You Know? 
Sandstone is classified as a 


sedimentary rock. Sedimentary | 
rocks can take thousands of 


years to form. You made your 


very own in two days! 








Materials 
® large plastic 
container 

® measuring cup (must 





1. Pour a measured amount of 
water into the container. Make sure 
you pour enough water so that it 
completely covers the brick. 


2. Put the brick in the middle of the 
water-filled container. Can you see 
anything happening to the water 
level? 


3. Leave the brick in the container 
for 45 minutes. 


Most rocks in the environment absorb water. However the amount of 


water they can absorb depends on a number of factors. One factor is 











have level markings) 
® brick 













4, Remove the brick from the 
container. Make sure you allow the 
excess water to drain off before 
completely removing the brick. 


Great! That's 
what | need 
- a good drink! 


5. Calculate how much water was 
soaked up by the brick. This can 
be done by pouring the excess 
water back into the measuring 
container. Subtract the remaining 
volume from the original volume. 
Your answer will be the amount 
of water absorbed by the brick. 
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185 Moki ng Conglomerate Rock 


a AS 


Ams 


Make a piece of limestone. 


r e = 4 gn 
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184 Making Limestone SE: 


Materials 
® choe box 


STEPS (( ) ® plastic garbage bag 
1. Line the shoe box 2> L ~ paper cups 

: ® dry plaster 

® water 


® pieces of shells 


Did You Know? 


Limestone is a type of sedimentary rock 


with plastic. 


2. Add the plaster and 


water, taking care to 
mix it thoroughly. Sa 










3. Add the shell pieces and 
thoroughly mix them in with 
the plaster. 













4. Pour the mixture into the 


made up mostly of calcium carbonate. When 
cups. 


microscopic marine animals die, they fall to the 
Micene Cups in a warm area 
(i.e. a kitchen cabinet), where they will 
not be disturbed for three to four days. 


sea floor where their hard parts (shells) collect 
and eventually form limestone. 


6. Remove limestone from cups. Describe what the 
limestone looks and feels like. 








Materials 
® shoe box 
® plastic garbage bag 
® paper cups 

® Sandwich bags 

® dry cement 

® dry sand 

® water 

| @ rocks 


d You know? 


Conglomerate rock is a rock made up of 


Make a piece of conglomerate rock. 


STEPS 


1. Line the shoe box with plastic. 


Poni Ol diy cement, one cup of 
dry sand, and one cup of cold water. Mix 
thoroughly. 


3. Add rocks to the 
mixture and mix again. 














4. Line the small cups 
with the sandwich 
bags and pour the 
mixture. 
















5. Place the cups 
in a warm area 
(i.e. a kitchen 
cabinet) until the 
mixture is dry. 
Describe the 
texture of the 
rock. 


l've made my 
own piece of 
conglomerate 
rock. Just like 
a chip off the 
old block! 


particles of different sizes. Rocks are made 
| up of minerals. Scientists classify different 
types of rock according to their grain size 
and what each rock is made up of. 









186 Palaeontologist 


Make your very own 


STEPS 


1. Carefully cut a milk carton 
lengthwise. 


2. Fill the cut milk carton with a 
layer of sand about 24% in deep. 


3. Place one foot on top of the 
sand, and carefully press down so 
that your footprint remains on the 
sand. 


4. Fill the small cup with plaster 
and pour it into the larger cup. 
Repeat. Add one small cup of 
water and let the mixture sit 

until all of the water has been 
absorbed. The plaster will be the 
pretend mud that is needed in the 
fossilization process. 





187 Missing Footprints ; 





Search for and fossi 
STEPS 


1. Go outside to your garden or to a 


nearby park or the beach, and look 
for a footprint impression within the 
dirt or sand. 


2. Although to us it is only a footpri 


made a few hours or a couple of days 


ago, palaeontologists spend years 
looking for similar things. 


3. Fill the small cup with plaster and 


pour it into the larger cup. Repeat 
(this will be the pretend mud that is 


needed to fossilize the footprint). Add 


one small cup of water and let the 
mixture sit until all of the water has 
been absorbed. 


4, After the plaster has been 
mixed, carefully pour it into and 
over your footprint. Make sure you 
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fossilized footprint. 


5. After the plaster has been 
mixed, carefully pour it into the 
milk carton. Make sure 

to completely cover the 
footprint with plaster. 


6. After the plaster has 
set, carefully lift your 
fossilized footprint out 

of the sand and give it a 
quick clean. Now you 
can compare your plaster 
fossil to the original 
footprint. 





pth 
tj, - n 
` 

2 


lize footprints. 


Did You Know? 


Some fossils, such as bone, may 
consist of the actual remains 
of the organism. However, 
most fossils consist only of the 
impression left in the rock by the 


nt 


organism after the remains have 
decomposed or dissolved. 


completely cover the footprint 
with the plaster mixture. 


5. After the plaster has set, carefully 
lift up your fossilized footprint, 
Now you can compare your 


Nj 
= 
mi 
EA 


| Materials 
YU © 1 4-pint milk or juice 


l Did You Know? 


Fossilized evidence is one method scientists use to i 
| discover what types of plants and animals lived many | 
thousands of years ago. Without fossils we may have | 

never known what type of dinosaurs once roamed 
our planet. If you visit your local museum you might 
find some real fossilized footprints on display. 


nigi i J | 
h IP if sii 
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SC "Y A ® small cup 


carton 
® bucket of sand 
® Small cup 
® large cup 
® water 
® plaster 
| ® scissors 






























Materials 


® ldrge cup 
® water 

® plaster 
® brush 

® footprint 





Yes! A great 
footprint for my 
experiment but 
l'm starting To 
wohder just 








what lives in p 
neighborhood! i Fa ta 
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di pr si 
plaster footprint to the original n 
footprint you found. Q) G n) (È PR) A 
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186 Digging tor Dinosaurs iat 
Find out how dinosaur bones are found Materiale 


and puf together. @ dinosaur model 
@ 2-5 shoe boxes (or 


i STEPS similar) 


1. Take your shoe boxes and cut some holes in the lids just big @ friend 
¢ enough to put your hand through. 


aa £ 





2. Invite your friend to place the pieces of the dinosaur model in the 
. shoe boxes. Ask your friend to mix them up so that they are not in 
any order. (To be clever your friend could leave some out.) 











3. Have your friend arrange the shoe boxes on the floor. 


4 4. Now place your hand in the various boxes and pull out the pieces 
of dinosaur model. Can you put together a dinosaur from the pieces 
you have found? 


The head 
bone’s 
connected to 


I NOTE: Your local museum could well have a 
“skeleton” of a dinosaur created from fossilized 
bones and other materials (to fill in the gaps). 






f Visit the museum and find out about these = ZAN 
creatures that existed millions of years ago. the neck bone ... AA 


WHY? 


After an animal dies it eventually gets covered 
under layers of sand and earth. Over millions of 


years, water and minerals pass Through the shell or 
bone and the chemicals in it change into a rock—like 
mixture of minerals. This is a fossil. Scientists can 

— study fossils to find out what animals were alive 
during which period of time. 









LA 7 


fis a palaeontologist 
| can Tell This is a 
very old fossil of a... 
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\ 73 


The study of fossils and extinct animals 
and plants is called palaeontology. 
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Materials 
® cmall bucket of soil 


189 Soil Search 


\Nhat lives in Soi |2 -z ® large bucket 
® kitchen sieve 


STEPS ® magnifying glass 


1. Go out to the garden and collect 5. Now write down all the non-living | @ pen dnd bdper 





half a small bucket of soil things that you find © newspaper 
2. Empty the contents of the small NOTE: Always wash your hands after 

bucket, so the soil falls through handling dirt — or wear gloves. Why 

the kitchen sieve and into the large do you think this would be a good 

bucket. idea? (Think about what you found 






in the soil samples.) 






3. Spread out some newspaper and 
empty the contents of the sieve. 


| Did You Know? 


Although its chief component ts 
weathered rock, dirt also contains 
water, air, bacteria, and decayed plant 

and animal materials. Did you find 












4. Using the pen and paper write 
down all the living things that you 
find in the soil. 







any of these? 











Materials 
® 3 medium-sized cups 
® 3 kitchen sieves 

® paper and pen 





Analyse different dirt samples. 
STEPS 


1. Collect three different dirt samples. 






2. Each dirt sample should be collected in a large cup. 


3. The dirt samples should be taken from three different locations. 
Areas may include: a sandpile, near a pond or stream, or from a 
garden. 


4. Each dirt sample should then be put through a kitchen sieve. 


5. Make sure you hold on to what is left in the sieve. The dirt that 
passes through the sieve can then be put back. 





6. Record what was — 





found in each sieve. | Di d You Know? 

Were there many | = 
differences between Dirt is really made from the erosion of 
the contents of the rocks. This process can take thousands 


three sieves? 


kof years. Just think, the dirt you collected | 
NOTE: Remember to today was once a big rock! 
wash your hands after 


handling dirt. 





Materials 





191 Rock Search 


o 
" Find and group rocks according to (6-10 rocks should be 


® rock collection 


sufficient) 
® paper 


ə pen 
STEPO ® drop cloth 


® magnifying glass 


« Texture, grain size, and color. 


(ms 


1. Place the drop sheet over your workspace. Spread out your 
rocks and look them over. 





AMI 











2. Group your rocks according to color. One group should 
contain light-colored rocks, the other group should contain 
dark-colored rocks. 


Hey! | think I'm 
related To This 





i mk 


3. Group your rocks according to texture. One group should 
contain rocks that have a fine or smooth texture. The other 
group should contain rocks with a coarse or rough texture. 


ims 


, Pe Sure! l'm Gus. 
4. Now using your magnifying glass, group your rocks Don't you 
according to their grain size. One group should contain 7 
the rocks with the small or fine grains. The other group 


should contain the rocks with the larger grains. 


AMI 


A I 


Did You Know? 


The rocks that make up the world's continents are all 


Ti 


made of minerals. About 3000 different minerals have 
been identified in Earth's crust. | a> EN 
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® rock collection 
® pen 
® paper 


192 Rock Hnt S OEE 
Identify and group rocks. và 
AES 


~ 1. Go outside or to a nearby park or 
beach. 


\ AI 





2. Collect six rocks, making sure they 
are all collected from different areas 
(a garden, next to a lake, or from the 
school sports ground). 


Meteorites, which are rocks from 
space, help scientists learn about 


LA 3 


3. Write down all the differences that 
> you can spot between all of the rocks. 


~ 4, Do you think that the different 
locations where the rocks were found 
Fe account for any of the differences 


< identified? 

















193 At—home Volcano Sze W 
Si << YA) ® play dough 
Make your very own working volcano. ® empty flm canister 
® tablespoon of 
STEPS bicarbonate of soda 


1. Sculpt the play dough so that it the ingredients that form the flowing e Tablespoon of 
forms the shape of a volcano. “molten lava.” You might need to ask Vinegar 
an adult for help. 





2. Make a hole in the top of the 
volcano. The hole should be big 5. First add a tablespoon of 
enough so that the empty film bicarbonate of soda to the 
canister can fit into it. O empty canister. Now add | 

Qo QO i ; 
3. Insert the empty e the vinegar. Step back 


i and watch your 
film canister O , 
, volcano come to life. | 
into the hole. O 





Did You Know? | 


Volcanoes erupt every day someplace on 
Earth. The Stromboli volcano near southern 












Italy is erupting this very minute, as are 
less famous, continually active volcanoes in 
Ethiopia, Indonesia, and elsewhere. The 
next big eruption will be ... we don't 


4, Now it is 
time to add 


know where! 
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Materials 

LA © sandpile 

® empty film canister 
® bicarbonate of soda 


STEPS ® Vinegar 






Make a volcano in the sandpile. 


1. Sculpt a volcano out of sand in the enough so that an empty film a food coloring 
sandpile. canister can fit into it. 

2. Dig a hole in the top of the 5. Insert the empty film canister 

volcano. The hole should be big into the hole. 


4. Now it is time to make the 
volcano explode. 





Everybody out of the sandpile! 
5. First add a tablespoon 
of bicarbonate of soda into 
the empty canister and the 

food coloring. Now add the 

vinegar. 


Did You Know? 


The biggest volcano on Earth is 
Mauna Loa on the island of Hawaii, | 


Materials 
® metal tunnel 





Show how pressure can cause a |__| @ modeling clay (you 
will only need a small 













= volcanic eruption. amount) 
i D STEPS ® skillet 
=. ® water 


1. Take the metal funnel and 
cover the narrow end with a very 


| | Y J KI z 








might need help with this.) 











One of the earliest detailed reports of a 
volcanic eruption was by Pliny the Younger. 
He wrote about the eruption of Mount 
Vesuvius in AD 79, which was the cause 
of the destruction of Pompeii. Pompeii is 
still being excavated today for information 
about how the Romans lived. 
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196 Lava Frosting — Eo 
„= See how lava Hows and creates different 


types of rocks at different temperatures. 
"= STEPS 


1. Make your frosting. 






2. Take your skillet, fill it a third 
full with water and place it on the 


aozan SOVE. 
ee 3. Heat the water. 








4. Place the funnel 
wide-end down in the water. 







\ 
sn) 5. Turn up the heat and stand 
clear! 





ra. 
E 
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Materials 
® 1 b of frosting 
® 2 bowls 

® 7 plates 








= 2. Divide the frosting evenly between the two 

















bowls. 
= 3. Leave one of the bowls on the bench and 
-— put the other in the refrigerator Nt O W RSU xix 
r 4, Take the bowl from the 
4 n ps N ya A Magma (molten rock} can reach a 
T A temperature of about 1832 degrees 
> poured. Fahrenheit. Not only that, volcanoes 
— can produce different kinds of rocks 






Mono the 

plates pour the 
‘ = warm mixture, on 
| the other pour the 

cool mixture. What do 
E ; 
ea you notice about how the 
frosting pours? 


including basalt, granite, and obsidian. 








STEPS 


1. Take your pen and paper and 


predict which rocks will float and 


which rocks will sink. Write your 
prediction down. 


2. Fill the plastic container with 
water. 


3. Drop all your rocks into the 
container. 


4. How many did you get right? 
How many did your friends get? 


Did You Know? 


the second hardest. 


Diamond is the hardest rock and granite is 





(“sy | Materials 


i 


Peper 


® pumice stone (The 
bathroom mighT have 
one) 

® small piece of 
Sandstone 

® small piece of granite 
® Small brick or small 












piece of cement 

® clear plastic 
container 

® enough water To just 
till the plastic container 
d pen 

® paper 









Which Rock is the Thirstiest? 





SHE 


1. Measure and pour the same 
amount of water into the three 
containers. 


2. Make note of how much 
water was poured into each 
container, 


4. Put one rock in the middle of 
each water-filled container. 


4. Make sure there is enough 
water to cover each rock 
completely. 


>. Ensure you leave each rock in 
the water for at least 30 minutes. 


Did You Know? 


The color of granite ranges from pink to light gray. | 





Identify what type of rock is most porous. 








| 


Materials 


® 3 large, clear- 
plastic containers 
® measuring cup 
® piece of granite 

® piece of sandstone 
® piece of limestone 








Can you see anything happening 
to the water level? 





6. Carefully remove the rocks 
from their containers. Make sure 
you allow all of the excess water 
to drain into the container. 







7. Calculate how much water 
was soaked up by each rock. 
This can be done by pouring 
the excess water back into 

the measuring container and 
subtracting this volume from the 
original volume. 













Materials 





~ Cana rock foat on water? 







s @ pumice Stone (your 
” 5 bathroom might have 
= aeS one) 


1. Fill the clear plastic 
container with water, 


® clear- plastic 












7 , container 
2. Drop the pumice stone 

| into the container. e enough water To 
n i ae 3. Does it sink to the bottom JUST ‘ill The plastic 
z Ricca ot or float to the top? container 

Mt Vesuvius. 
z = 5i 
È Did You Know? 





The pumice stone can be used to get rid of all 


Ca 

= , 1 

= those yucky bits found on your feet. It is actually | 
| made from rock which is found only in volcanoes! 
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200 Volcanic “Mud” SE 


Lava is molten rock. See what it does Materials 


vi: ® gravy mix 
when it is very hot. n ® water 


4 





Wy 


Volcanic mud for 












è 

= STEPS | @ pan 
= dinner? What A 

1. Mix your gravy mix i 
= with some water in else would rocks | 
í a bowl. (Follow the D | Did You Know? 
© recipe on the packet.) 

Z This is the way volcanic mud 

gx 2. Place the pan on mi 
#8 the stove and tip the Jj reacts when it is hot. The 

mixture into it. (Ask an I; '}, mud is so hot that it forces 
g adult to help you.) j J the air in it to the top. This 
Pa 3. Heat it up. Watch J is a very volatile substance. 

what happens. Do you 7 ; /) When lava cools it forms 
Ò see bubbles rising to j \\\ ] i rocks full of little holes. 
; 


the surface? 


= 
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201 The Slow-moving Glacier 2€ 





















Demonstrate the movement of a glacier Materials 
| ® medium—sized 


STEPS © handful of pebbles 
® handful of twigs 


1. The first step is to make 5. Once it is frozen temere tae 

miniature glaciers. bag by simply ripping the plastic ® water 

2. Fill the zip-lock bags with ou. Seo ee J- a E a ® freezer 

water. Do not fill them right to vey Oa | 

the top, otherwise they will burst 6. Go outside and find an asphalt —— Did You Know? 





while freezing. or concrete area that has a slight 
decline. Every continent on Earth has glaciers, 


except Australia. Australia did have 


3. Before zip locking the bag add 
some twigs and pebbles. 7. Push down on the ice block 
and watch it move slowly 
forward as it melts. 


glaciers thousands of years ago, but with 


4. Zip lock the b d put it 
Ip lock the bag, and put 1 the onset of global warming they all 


into The freezer van 
overnight or until the water is 8. Make note of the debris left 
frozen. behind. Real glaciers change 
Earth’s crust in much the same 
way, but on a much bigger scale. 


melted away in much the same way as 
your miniature glacier! 









® 1-72 ice cubes 
® cup of sand 

® modeling clay 
| ® newspaper 


STEPS 


1. Spread some 
newspaper so that your 
work area stays clean. 


2. Place the modeling 
clay on the ground and 
flatten it out. 


3. Take an ice cube and 
rub it over the surface of 
the modeling clay. What 
do you notice happening? 


i Did You Know? . 


Ten per cent of Earth is currently covered 
by glaciers. During the last Ice Age 32 per 
different to when you 


| cent of Earth was covered by glaciers 
— thats a lot of ice! 
rubbed the ice on the clay 
without the sand? ft ™ Fr (2 RD A) A 






4. Sprinkle some sand 
on the modeling clay and 
rub an ice cube over it. 
Is the effect the same or 
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IE Metamorphic Pancakes 
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Materials 
‘® pancake mix 


= Find out how metamorphic rock is formed. 













STEPS ® raisins 
1. Make up your Who'd like their pancake ® coconut 
pancake mix following like metamorphic rock? ® nuts 


Well, that’s what I'm 
making! 


the recipe. (You might 
need help to do 
this.) 


2. Now add in 
some raisins, some 
coconut and some nuts. 
What you have made is 
similar to sedimentary 
rock. 





® ckillet 
® sTove 


Did You Know? 


< | Metamorphic rock ts sedimentary rock changed by 





heat caused by the pressure of the upper layers of 
the earth. Look at rocks in cliffs or along the shore 


3. Now heat your skillet at the beach. If you can see different layers, this is 


and fry your pancake. 
What has happened? Has the 
pancake hardened and taken a 
specific shape? 


sedimentary rock. lt takes thousands of years to 





form. Your pancake took just a few minutes! 


O Pe. 
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204 Home-made Geodes — 


LYS) 





| Materials 


® Epsom salts 

® Z cups of warm 
water 

® eggshell halves 

® food coloring 
(different colors if you 
like) 


by making Some. 
STEPS 


1. Spoon Epsom salts 
into the warm water 
until no more will 
dissolve. (Ask an adult to 
help.) 


2. Add food coloring to 
the solution. 


3. Pour this solution 
into the eggshell halves 
and leave the water to 
evaporate. (This may 
take a few days, so be 
patient.) 


Wa Geodes are sphere-like stones with crystals in the 


middle. Sometimes the crystals inside can be of different 
colors because of the different minerals that are inside 





the rock. If you can, find a whole real geode and break 
it open. You will be surprised at what you find inside. 







Sometimes these stones are displayed at museums. 
4. When the water has 


evaporated you have 
made your very own 
geodes! 


Look for these when you visit your local museum. 
















Ae}. Magnetic Rocks Sat Materials 


fs © sheet of posterboard 
Sometimes the minerals in rocks can ® rocks 

l ® magnet 
make them magnetic. 


Sme 


1. Collect some rocks from your garden. Find as many 
different types of rock as you can. 





2. Place the rocks on your posterboard. Spread them out. 


3. Now place your magnet close to each of the rocks. 
Are some attracted to the magnet and others not? 





1 Did You Know? 


There are many different types of minerals 
in rocks. The rocks that are attracted to 


your magnet have iron in them. This is why 
they move to the magnet. 
i TH ae 


(om | Ca ¢ Materials 
2 This È Hard. Sra C> ® biece of quartz 
® piece of soapstone 
® coin 
@ rail 
® your fingerhail 









Test the hardness of different minerals. 
STEPS 


1. Take your mineral specimens and lay them on a table. 





2. With your fingernail try to scratch the surface of each 
of the rocks. (Be careful not to hurt yourself.) 


3. With the coin try to scratch the surface of each of the 
rocks. Which ones were difficult to scratch? 


4. Finally, try to scratch the surface of each of the rocks 
with the nail. (Be very careful this time.) 










Scratch this 
piece of quartz 
with my fingernail? 
| don't have any 

fingernails. I'm just a 
character in a book! 


5. Now place the rocks in a line from softest to hardest. 









Did You Know? 





Rocks are different from minerals. Minerals are made 
up of one substance only, whereas rocks are made 


up of many minerals. The largest rock in the world is 
Uluru in the Northern Territory, Australia. A) ABA AN A A 
i E | | 










ZO7 Dishing up the Crystals 


See how crystals are formed. 


` 
cn 
GPS 
., 1. Warm two or three cups of water in the pan. 


=i . | | 
me 2. Stir the Epsom salts into the water until no more will dissolve. 


3. Tip the water into the bowl and add the two pieces of 
charcoal. 
\ \ NÈ ) 4. Now leave your bowl in a safe place 


and check it over the next five 






a! 


| 
ZA 


in your dish? 


= 5. This experiment 
= could bemepeated 
using alum or copper 
= sulphate (which is 
= poisonous, so wash 
your hands). You 
_ will see differently 
= shaped crystals form. 


. 208 Crystal on a String 
; You can grow a crystal on a string. 


STEPS 


1. Warm the water in the pan on a low 30 
heat. (You might need help with this.) o, Li 





i 
-= 


2. Add salt, alum, or sugar to the water 
until no more will dissolve. 


WY 


3. Leave this to cool so the crystals will 
form. 


AY 


4. Take out the largest crystal and 
add as much salt to the solution as the 
crystal displaced. 


ay 


5. Heat the solution again until the salt 
dissolves. 


‘AG 


6. Cool this solution and pour it into a 
narrow glass. 


AY 


7. Tie the thread around the crystal and 
place it in the solution. Leave. What do 
you notice after a number of days? 


(Gai 


aY 


melee days. Have crystals formed 


Materials 
tw pan 

@ 1 ib of Epsom salts 
® bowl 

® Z pieces of charcoal 
@ Spoon 

® warm water 





Did You Know? 





Gems get their color from the minerals 
from which they are formed. Out of all the | 


minerals in the world there are only a few 
that produce the beautiful colors of gems. 


yl ae è 
ff a A 
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| Materials 


® salt (you can also 
use dlum or Sugar) 
9 pan 
® harrow glass 
® string about 12 in 
long 

| ® water 

| ® ctove 





| Did You Know? 


The study of caves is called speleology. 








te CAL. 
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209 Stalagmite or Stalactite? Ser 


“i at C) 









How are stalagmites and stalactites formed? | Materials il? 
® Epsom salts (you can | — 

STEPS — 

1. Warm the water in the pan Did You know? => also use alum or sugar ) 


2 
and add in salt until no more will — | | pan 
dane A stalagmite is a pointed rock formation © 7 glasses 


2. Place the glasses about © String About 16 in 


6 in apart and put the plate in The force of gravity pulling molten rock =| 
Vi a E° 
© 
3. Now place one end of the water 
® small plate 


string in one glass of water and 
the other end in the other one. 





| formed by rock dripping down from above. 







4. Pour the salty solution into 
the glasses in even amounts and 
leave it for at least three days. If 
the experiment has worked there 
should be crystals hanging from 
the string and underneath it. 


NOTE: Stalactites hang from the 
ceiling. Stalagmites grow up from 
the ground. 





Fizzin' Minerals 





Investigate how various minerals react to Materials 
@ pi h of 
Vinedar. l piece edc 
J | granite, sandstone, 
and limestone 
® vinegar 
® bowl 


STEPS 


1. Fill your bowl with vinegar. 


2, Place Tmora diete 
vinegar. What happens? {| (| 
Remove the granite. : 








3. Next, place 

the sandstone in 

the vinegar. What 
happens? Remove the 
sandstone. 






Some minerals react to acids, such as 
vinegar, whereas other minerals don't 






react at all. The limestone in your 
experiment actually gives off a gas when it 
comes into contact with vinegar. 


nn, gion co 
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4. Finally, place the 
limestone in the vinegar. What happens? 
Does it Azz 












211 Minerals, Minerals Everywhere a 
Materials 
® ben 


® paper 
® your eyesight 






Discover how minerals are part ot 
our lives. 


- STEPS 


1. Take your pen and 
paper. 

2. Now wander around 
your home and write 
down anything that 
you think is made from 
minerals. 



















KÆ I 





Nake a list of 
all the minerals 
| can find. Well, 
| for one am d 

mineral! 


You Know? 


Diamonds are the hardest things 


AMI 








known to scientists. They are also | 


Lm g 





3. Make a list as long 


- 
mas you can and check it U ` K 
with an adult. di 
= 4. HINTS: Do you have ` > 
- salt in your kitchen? Ss 


What is your stove made 
of? What is in your 


pencil? TT D è Ga 


my 








212 Making Pet Rocks _ 





= Have some creative fun with different Materials 
kinds of rocks. ® rocks 
> ® paint 
p ® marker pens 
we STEPS ® things to decorate 


a rock with, i.e. String 
for hair, buttons for 


1. Spread the newspaper on 
x the ground. 





2. Put the rocks out on the eyes eTc. 
3 newspaper. A newspaper 
sf 3. Look at the rocks. Do 


® glue 





you notice any differences 
between the rocks? 


Did You Know? 


There are three different types of rocks — 


\AI 


4. Take your paint and 
materials and go for it! 


= 5. You might even sedimentary, metamorphic, and igneous. 
iii rock 


concert.” 


AY 


213 Win at's n Canc Pi Materials 


® different types of 
What can YOU find in sand? sand (coarse dnd fine 





sand) 
STEPS ® vinegar 
1. Put your sand samples in 3. What happens to your sand ® bowls (1 bowl for 
different bowls. samples after you add the vinegar? each type of cand) 
2. Add vinegar to each bowl so that 4. If you noticed a reaction in one, 
the sand is covered. it is because the vinegar has affected 


some shells in one of your samples. 





Sand is made up of rocks that have been 
worn down, but it can also contain shells 





petra aa Pere 
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214 Chalk Talk 


How do acids affect minerals? 


ai STEPS 


ZA A ) } 1. Take the piece of chalk and 
place it in the glass with a little 


< = r + 
~~ es | vinegar. 
2 SI Ra 2. Leave for five to ten 
N N minutes. 
N y : 3. Now check the chalk. What 
DES È performed, can also happen on Earth to 


Na in DI N has happened to it? 
ENI NS 
N 2° 





7 fe a ; 






® drinking glass 
® Vinegar 







Did You Know? | 


Chalk is made from a type of mineral 





called calcium carbonate. This mineral 






dissolves when it comes into contact 
with an acid like vinegar Chemical 






reactions, like the one you have 







produce geographical structures. 
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215 Hey, You're Blocking My Funnell -. 


Met Tio) 
x 


See how clay absorbs water. 












Materials 








> TEP ® clay from the back 
"5 È garden (you might 

1. Put the funnel in 3. Tip some water i 
> the glass. into the funnel. What need help To find q 
2. Now put some clay Ponosan sample) 
into the funnel. (Make 4, Leave the clay for @ Funnel 
u. sure all the edges are a while and check it j n. 

covered.) again in half an hour. z drihKihg glass 





Can you see any water 
coming through? 


® water 





= A 


ANY 
Did You know? ns \ 





Clay has very small particles that are very tightly held 


= | together Ground that becomes waterlogged may have a lot | = È PA 

> | of clay in it. Clay is a very common material found in soll. | { ) (corr À (486. A 
m. 

E 





216 Pretend Panning 


See how panning for gold works. 
= STEPS 


1. Fill the tray with 
water to a shallow 


Materials 
® birdseed 


® sieve or colander 
® Hat tray 

















\Now! Look! 
Real gold 


















































ps 
# level. bindseed! ® water 
2 Peur the È 
O 
= birdseed into ue (Tr qg ld baint 
“ the water. ( ` ~D = 
3. Take your , x i Did You Know? 
= colander and e | | | 
"scoop some of Gold fossickers pan for gold in this way because 
the birdseed out i gold can be found in riverbeds. The gold travels 
> of the water. through the water and ends up in the stones 
4. Shake your colander so and rocks of the river Good sized pieces of 
x that the small particles fall gold can be found using the process of panning. 
through the holes while the Gold is also heavier than pieces of rock or sand. 
larger ones remain. Pick out a Particles of gold will sink to the bottom and will 
- particular type of seed. This is your pretend gold. be found when the rocky pieces and sand have 
a 5 Repeat this process until you have a pile of seed. been swished away with water. 
6. When you have finished take the pile of seed and paint it 
“ gold. When the paint has dried, pan for your “real” gold this 





time, 












Materiale 


© pen 

® paper 

® map of your 
neighborhood 


| Did You know? 


The rocks that make up the world’s 
continents are all made of minerals. 
Manufactured materials such as brick, 
plastic, plaster, and cement are not minerals 
because they are not natural in origin. 
Therefore, they are not considered rocks. 





Identity buildings made from rocks. 
STEPS 


1. With an adult and some friends, 
walk around your neighborhood 
and try to identify which of the 
buildings are made from rock. 









fin unusual 
building for our 
neighborhood 

— but it is 
definitely made 








2. Write down which buildings 
you think are made from rock 
and which are not. Mark where 
they are on your map. 








5. Get together with your friends 
and discuss your answers. 







4. Remember, buildings made 
from sandstone, bluestone, and > —— 
is 254 ph Y 
granite are made from rock. 1, Nose EX | oe to 
AG : : a \ >») ) 
Buildings made with brick and ORI 
cement are not made from rock. 













218 Journey to the Center of the Earth’ 





Materials 
| © dpple 

| ® knife 

® ink pad 

® large sheet of paper 
è pen 

| ® ruler 


Did You Know? 


The Earth's outermost surface 
is called the crust. The crust is 
typically about 25 miles thick 
beneath the continents, and about 
6.5 miles thick beneath the oceans. 
| On your ink model the crust was 
| represented by just the apple skin! 









Simulate The sections of Earth’ interior 
using dh apple. 


STEPS È x 











1. Cut the apple in half from 
the stem, through the core, to 
the base. 







2. Press one half of the apple 
on to the ink pad and carefully 
place it on to the large piece of 
paper. 

5. Leave the apple on the paper for 
a few seconds while applying a little 
pressure. 








4. Carefully remove the apple from 
the paper. You should now have an 
ink imprint of the apple. 









6. Finish off by labeling your stamp. 
Write in where you think Earth’s 

5. Do you notice any similarities crust would be on your stamp. Also, 
between your stamp of the apple fill in where you think Earth’s core 
and that of Earth’s interior? and mantle would be. O 

















219 Melting Polar Ice Caps ‘asse 


I? the polar ice caps melted, would the sea | Materials 


level rise? ® tray ot ice blocks 
® large cup (milkshake 


STEPS | cup is perfect) 



















1 The ice in this experiment represents the | 0 enough water to fill 
polar ice caps. Empty the tray of ice cubes ——. | 
| into the cup. Filling the cup halfway should | the Cup 
be sufficient for this experiment to work. | i k - 
2. Carefully fill the cup with water. Try to I O O 2 
get the water level as close to the rim of q : J Kn wi 
the cup as possible without overfilling it. by It is not the melting polar ice caps that will 





The water in this experiment represents the 


contribute to the rising of the sea level. The 
oceans of the world. 


major contributor will be the snow melting from 
the mountain areas, such as the Himalayas. 


P Sa z 


3. Now, wait for the polar ice caps (the 
ice) to melt. Predict what you think will 

| happen. Do you think the water will rise 
and overflow, stay the same, or decrease? 





220 Biodegradable Bags 


Compare the biodegradability of a plastic 





Materials 
® plastic shopping bag 
® paper bag 
(preferably the same 
size as the plastic bag) 
® shovel 

® garden 

® Z popsicle sticks 


i bag and a paper bag. TR 
STEPS CONA 


1. With permission, use the shovel 
to dig two small holes in your 
‘ yard. Make sure that the holes are 
no further than 3 ft apart and 
approximately 8 in deep (you 
might need help to do this). 


_ Fo 











2. Place the plastic bag Xe 
in one hole and the o. D 
{ paper bag in the other 

hole. | SÒ 







3. Fill both holes with The biggest problem with plastic bags is 


soil, ensuring that they 
are fully covered. Place a marker such as a popsicle 
stick to show where the bags are buried. 


that they do not readily break down. It has | 
been estimated that it takes between 
20 to 1000 years for them to decompose. 


4. Now all you have to do is leave the bags covered for a month. | wonder how long your bag will take? 


5. Come back after a month and dig up both bags. Which bag has 


 biodegraded the most? \ o N A 





PZ; D 5 
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sf 


Materials 
® dirt 
® sand 
® rocks 
® drinking glass or cup 
| © water 


Find out how structures made of different 
materials are affected by water. 


SERS 


1. In your garden, build three mountains: one from rocks; one from 
sand; and one from dirt. Make the mountains as secure as you can. 










2. Fill the glass with water. Pour di 
> 
the water over the mountain made AT 
i K 
from rocks. What happens? 2 


3. Repeat step 2 but this time pour 
the water over the mountain 
made of dirt. What 


| Did You know? 


Different materials in the earth are 








happens? NZ o affected in different ways by rain and 
A O, Q | P. | 
4. Finally, pour CET è n water. This is one way that different land 


«> Ca î formations come about. 


some water over the Qi 
g, 
yd CE 


| \ 
mountain made of ENT 
<> 







To 


sand. What happens 4 ) 
this time? Z 


















Materials 
® two clear fat 
batches of earth 
| @ drinking glass 


See how water causes erosion, 


STEPS 


1. Clear a section of ground 
in your backyard. Flatten out 
the ground so that it is even. 















2. Fill your glass with water. 
Hold it at a height of about 
6 in from the ground and 
pour the water. Note what ) 
happens. N í 

MATT 
3. Now fill your glass with NZL v 
water again. On another spot 
of cleared earth pour the 
water, this time from a height 
of about 12 in from the earth. 
Is the result the same? Did 
the water affect the earth 
differently? 


The effect of water on land is 





to erode it away. When land is 
cleared of trees and bush, the 
soil is eroded much more quickly 







‘Mm 






because the trees and bush hold 
the earth together. Soil erosion is 






a big environmental problem. 












| TAC eri 
225 Eggs Continental pepe Mat rials 


" Find out how Earth’s tectonic plates work. 
5 STEPS 


1. Take the boiled egg and 
crack it on its side. (What you 
want are two or three large 
pieces of eggshell, not a lot 
of little shards.) Note the way 
the outside of the egg looks. 


2. Take your egg and try to 
move the pieces of the shell 
horizontally around the egg so 
that the pieces move against 
each other. 


3. Do the pieces of shell move 
over each other? Do they 
buckle or move upward? 


O 
A 
Cte (ta a 


"e boiled egg 







You have made something similar to the 





surface of Earth in this experiment, with 






your shell being what is called tectonic 





plates. Earth's surface is actually made up 






of these plates, which move at the rate of 





about 1% in—2 in a year This movement 
Is called continental drift. A sudden shift 
between these tectonic plates can result in 












an earthquake. 












224 My Crust is Bent! ia 


Gee how earthquakes affect wood 





LO 


AU 


Earth’s surface. 
STEPS 


1. Place the two blocks 
together. 


2. Roll out the clay so it 
will cover both the blocks 
of wood. 


3. Cover the blocks with 
the clay. / d 


4. If you like, you can 
draw a road on the clay. 


5. Move one of the blocks 
in one direction against 
the other block. What 
happens to the clay? 


® modeling clay 
® rolling pin 
® marker 





Did You Know? 


Eartnquakes happen when two plates | 






in the Earth's crust, moving against 






each other slip. This ts why they 






occur frequently in places where two 






tectonic plates meet. 





pith 
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225 fi Sedimentary Situation 


Make and examine sedimentary rock. 





Materials 
® jarge glass jar 


STEPS ® cement 

1. Half fill the jar with water. ® can d 

2. Pour in a layer of cement about 4 cm PS 

(1'/ in) deep. plaster 
| ® wafer 


3. Leave for a few days. | 
® food coloring 


4. Pour in another layer, this time of sand 
mixed with cement. Allow to harden. 


5. Pour in another layer, this time of 


plaster and sand. Allow to harden. 
Sedimentary rock makes up the 


upper layers of the Earth. It is not | 

as hard as rock found deeper in | 

the Earth and has a high content 
of sand. 


6. Pour in some water and food coloring. 


7, Pour in another layer of plaster and 
sand. Allow to harden. 


8. Remove the glass. (Ask an adult 
to do this.) You have made your own 
sedimentary rock. 









226 Watch OUT for the Quicksand 
Materials 


® cornstarch 
® water 
| ® bowl 





Investigate how quicksand works and 
discover its interesting qualities. 
STEPS 


1. Fill the bowl about halfway 
with cornstarch. 













2. Add water to it and stir 
thoroughly until it makes 
a thick paste. This is your 
“quicksand.” 


Did You Know? 


Quicksand is a mixture of water and sand. 
In real life, quicksand can be dangerous 
because the surface of it looks hard and 

solid but when it is walked on objects 
sink into it. 


3. Now with two fingers 
pretend to “walk” across 
the quicksand. Do it 
quickly first. Did you make 
it across the quicksand? 





4. Now try to walk across 
the quicksand slowly. Can you 
make it across this time? 


5. Put a stone on your “quicksand.” 
See how quickly it sinks. 








227 Napping the Ocean 


How can you map a surface? Materials 
® large lunch box 





id 





x | 2 ic 
Did You Know? chopstick 
® ruler 
a The technical term ni Uns i lac used to PA modeling clay 
measure a landscape in this way is a probe. The l 
ocean floor was once mapped in this way, using “2 pieces of 
7 long lines with lead weights on the bottom. loday posterboard (large 


oceanographers use radars or sonar. 


enough To cover the 


al EPS 





lunch box) 
» 1. Ask your friend to construct a 3. Put your chopstick into the box a $ iehd 
| , | Gen 
landscape, with mountains and a at different points along the length 
= Valley, inside the lunch box using of the box. Each time you do this 
» the modeling clay. (you probably only need to do it 4. From your measurements, can 
three or four times) measure with you get an idea of some of the 


sa 2 Now ask your friend to cover the 
si lunch box with the two pieces of 

~ posterboard so that there is a small 
gap lengthways down the lunch 

m box. This gap should be big enough 


~ to put the chopstick through, but PS N ET 
not so wide that you can see into a j CA 


the lunch box. 


the ruler how much of the chopstick physical aspects of the bottom of 
can be seen above the posterboard. the lunch box? Did you find high 
Make sure that your chopstick is places? Did you find low places? 

always straight up. 





7 228 Wondrous Woodchips 














7 See how convection makes currents in Materials 













= the oceans ® plastic lunch box 
) Did You Know? _ | ® heat source (perhaps 
|a Stove) 
This process is called convection. © tray of ice 
The ocean currents are created by o , 
convection because some water is very woodchip 9 


® 2 different colors 
of food coloring 


cold near the North and South Poles, 
and some water is very warm near the 
equator This causes the water to move 
around the Earth's surface. 





ie tae end of the lunch box 2. Put one color of food coloring at 3. Now drop the woodchips gently 
gg near the heat source and put the ice one end of the lunch box and the into the lunch box. What happens 
at the other end. Half fill the lunch other color at the other end of the to them? 


m box with water. lunch box. What happens? ji AT ie 
= W A A 
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229 Avalanche! Wak, 
Find out how Did You Know? 
different materials Ayalinches Spe E a. 
can be stable, or 

unstable and cause 
an avalanche. 


STEPS 


1. Go outside and spread the the posterboard. Make a note of the (Remember to note the order in 
newspaper on the ground so it order in which you layered them. which you layered them.) 
covers a space wider than the size 









Materials 


® Z |b sugar 
® 2 |b {four 
® 10 oz dried coconut 
® piece of posterboard 
Liin aR 
® newspaper 



















of the bond between layers of earth or 
snow. This weakening causes the earth or | 
snow on the top to slide down, making 





an avalanche. Avalanches can occur very 






suddenly and unexpectedly. 





ci Ta 4. Raise the posterboard and note 6. Which combination made the 
OF MIE DOA IES E how your materials fall. best “avalanche”? 
2. Take your piece of posterboard 5. Repeat these steps two or three 7. Record your results. 


and lay it flat on the newspaper. 


times but layer your materials 


3. In layers, place some sugar, in a different order each time. Pi aa ai 
coconut, and flour in any order on i o | | | \ A 











230 Slidin NMuds lides ` A 2 Materials 
~ = | © newspaper 

® biece of canvas 
® half a bucket of 
Sand and gravel 

® water 

® bucket 
® 4 bricks 





See how edrth can slide down a mountain. 


Si 


1. Scrunch up the newspaper so that 
you have enough to make a steady 
pile about 8 in high. 













2. On some flat ground outside, pile 
up your newspaper to make the shape 
of a mountain. 


3. Cover the newspaper with some 
canvas and secure it with bricks. This 
is your mountain so make it a little 
uneven like a real mountain. 


Mudslides can often be caused by 





deforestation. This is when a 






l mountain has had all of its trees removed. 
4. In the bucket, mix the soil and Q wy 


:; W iron | in thi 
gravel with water to make mud. hen the environment is changed in this 





as N o : way it can have disastrous results, for 
XN bed s 1 






5. Now pour the mud over your 
mountain. How does the mud flow 
down the mountain? Did it flow in the 
way you expected? 


example, a mudslide. 












231 Making Rivers 





(RI tI TRL ta! TEJ 
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z Gee how rivers and lakes are formed. 
= STEPS 







Materials 
® sheet of paper 

® sheet of game- 
sized posterbogra 
® spray bottle 
® water 

® food coloring 


Did You Know? 


Some famous rivers are the 
Amazon, the Nile, and the Yangtze. 
These rivers took thousands of 


1. Crumple up the paper, but 
not too tightly. 


2. Stretch it out now and 
tape it about 1 in within the 
border of the posterboard. It 
should make a mountainous- 
looking region. 






3. Put some water in your 
spray bottle and add the food 
coloring. 
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4. Now spray water over the 
paper. Can you see rivers 
forming on the paper? Try 
spraying a little harder. What 
happens now? 


years to form. Can you find these 
rivers in your atlas? 








232 Play Dough Mountains E. 
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See how the earth is affected by different Materials 


forces that can create mountains. ® large amount of soft 
modeling clay 


STEPS | © newspaper 


1. Take your modeling clay and 4, Finally, mould your clay into = — 

on the newspaper roll it into a a rectangular shape. Hold one 

long shape like a cylinder. Coc Ol the rectanele in each 

2. From both ends, push the hand and push them toward each 

clay together. Does it rise in the oume, What shape is made in the p 

vidde modeling clay now? = 
| vio have ero what happens to the 






Did You Know? 


3. Roll your clay out again but 
this time pull it apart from the 
ends. What happens now? 


Earth because of the movement of the 
tectonic plates. These plates move very 
slowly and force the earth in different 


J KY \\ My directions to form mountains and valleys. 
Dr N96 pi N \ n ` 
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233 A Home-made Seismograph 

Make a device for measuring earth tremors. Materiais pui il 
® shoe box with li 

STEPS ® pencil 






1. Stand the shoe box up on its end sure that the pencil hangs down so ð pen 
and place the can on the bottom in that its tip is level with the bottom of © ‘ht 
the box so it sits firmly. the shoe box. WEIgnTS 
| 2 

2. Tape the lid of the shoe box to the 7. Place your seismograph on Tape 
end raised in the air so that it makes a table and place a piece of ® can of fruit or 
an upside-down L shape. paper under the pencil. 

i | vegetables 
3. Tape the weights to the pointed 8. Shake the table gently. o tpi 
end of your pencil. Make sure they Are you getting a reading on your | FING 
are secure. home-made seismograph? 


4. Tie one end of the string securely = Did You Know? 
to the other end of the pencil. 


This is the way that earthquakes are 
5. On the shoe box lid, at the end si qu 


sticking out, make a small hole and 
thread the other end of the string 
through. 


measured. There is also a scale to make a 


6. Tie this end of string to the middle 
of the pen and sit the pen flat on top 
of the shoe box lid. You must make 
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234 Settle Down, Pencil! WS 


N\aterials 
® pencil 

® sheet of paper 
® something firm to 
rest your paper on 
® trip in the car 








See how Seismographs work. 
Would you mind taking the bumpiest, 
STEPS 


roughest road you can find please? The 
1. Take your materials 


when you go for your 
next trip in the car. 
















2. Get seated (don’t forget 
to put your seat belt on!) 
and place the firm flat 
object on your lap with 
the paper on top. 


Did You Know? 





Seismographs work in a similar way | 


3. Hold the pencil in 
your hand so it is just 
touching the paper. Don’t 
hold it too firmly but so 
that it can react readily to the 
movement of the car. 


to your experiment but they react | 


j to the movement of the earth and | 
measure earthquakes. 
Par im RN 
/ 4 f N f N 





1 seismograph 
go right off 
the scale! 










4. Do this as the car moves. What kind of picture 
have you made? 







E I 
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235 Mapping It Out 


Understand how maps dre made and make 
one of your own. 


STEPS 


1. The first thing you need to do 

is make a legend. A legend is an 
explanation of the symbols placed 
on a map. On your sheet of paper 
draw a picture of all the things in 
your room. Next to each object draw 
a sy MDOE. next to the picture of 
a desk draw a square, next to the 
chairs draw an “x” and so on. 


2. Now you need to measure the 
distances between various objects in 
the room. Use your ruler for this and 
take note of your measurements. 


3. Now you need to draw the 
objects in the room on to your sheet 


See if you can make your own wall of water. 


STEPS 


1. Fill the pan with water and 
take it outside to a grassy area. 


2. Place the two blocks of 
wood in the pan (they must 
be completely covered by the 
water). 





















Materials 


® ruler 

® bedroom 

® pencil 

® sheet of paper 

® large piece of 
butcher's paper 

® piece of note paper 


Did You Know? 


All maps have a legend and a 


% 








of butcher’s paper. Use your legend 
to represent the objects in the room. 
Because the sheet of paper is smaller 
than the room you need to “scale” 
the distances down. To scale your 
measurements down divide them 

by ten. If the measurements are still 
too large, divide them by a larger 
number. 







scale so that they can be read 








accurately. Have you ever seen 


a map of your city? Look at 
4. Draw the objects in the room on SA y 


to your map. your street directory. 


Find your address. 
5. How accurate is your map? 


Could you navigate around the 
room using the map? 


(ZIO 5 


Materials 

@ deep baking pan 
® water 

® blocks of wood 


= E E YA 
F, yn E y A f 7 


a sei” 





3. Hold the blocks and move 
them together quickly. 


Did You Know? 






4. Do this again and again 
until the blocks can no longer 
squeeze the water. 





The action of the blocks and the water Is 
like the conditions in the ocean that make 














a tsunami. Tsunami is the Japanese word 
5. Watch how the movement 


of the blocks coming together 
quickly under the water forces 
swells of water to the surface. 
These make waves that splash 
over the sides of the pan. 


for “harbor wave.’ It is a series of traveling 
waves made by an earthquake below 
the ocean floor The waves sometimes 
have enough energy to travel across a 
whole ocean! Tsunamis get higher as they 
reach shallow water. They can be very 
destructive. Type “tsunami” into “Google” 
on your computer and read about them. 


“a 


23% Smog Alert 


Smog is a pollution problem. 





Materials 





EA © : 
Gee how it iç made. glass jar 
® water 

STEPS @ aluminum Toil 
1. Cut a strip of paper about 10 in ® ice cubes 
by 721m © paper 
2. Fold the strip in half along its @ scissors 
length and twist the paper. ® ng +ches 
3. Make a lid that will seal the glass "4 
jar using the aluminum foil and put 
it aside for the moment. 
4, Put some water in the jar. Swirl 
it around so the inside of the jar is 
wet, then pour out the water. 
5. Place 3 ice cubes OOO ont. 
foil lid to make it cold. 
6. Ask for help to set alight the strip 
of paper. Drop it and the match a 


into the jar. 





7. Replace the foil lid quickly 
and seal it tightly. Keep the 
ice cubes on top of the foil. 


8. Record what you see in 
the jar. You will have made 
smog. 


| seem To 
be caught 


up ina È 


experiment 
kind. 


of Some 





WHY? 


Smog is d reaction between sunlight and industrial emissions, 
such as the burning of coal. Photochemical smog is a mixture 
of highly reactive chemicals that leave airborne particles which 
dre dangerous to people and the environment. Smog mainly 


affects cities.but can be carried in the wind to other areas. 
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Did You Know? 


Smog is a mixture of natural fog 
(tiny droplets of water in the air) 
carbon dioxide, and smoke from 


pollution. It forms a thick, dirty, smelly 


atmosphere. Smog is harmful to 
people, animals, and plants. 
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Physics: The science dealing with the 
properties of matter and energy. 


Experiment: Notes: 


Date: 
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238 Jar Compass 


The Earth is a magnet. See how it works. 













STEPS 


1. Stroke the needle with the magnet to magnetize it. 


2. Tie one end of the string to the small piece of card and 
the other end to the pencil. 


3. Push the needle through the piece of card. 


4. Suspend the piece of card inside the jar by lying the pencil 
across the mouth of the jar so the string is dangling. Do not 
allow the card to touch the bottom. 


5. The needle should lie horizontally. You should try to get 
the middle of the needle to rest in the middle of the card. 


6. Leave to stand freely and the needle should point in the 
same direction as the compass. 


WHY? 


The two ends of a magnet are called poles. Magnets can 
be used as powerful tools because two north-Seeking, or 
two south-Seeking, poles of a magnet will always repel each 
other, and a north-seeking and a south-Seeking pole will 


always attract each other. Magnets are used in electrical 
motors dnd generators that power everyday items such as 
televisions, computers, dnd Telephones. 





| The magnetized needle is free to turn on 





| Materials 
® needle 
® magnet 
® scissors 
® small piece of card 
® jar 
® thread 
® pencil 
® compass 





Did You Know? 








its own and will always point north and 











239 A Home-made Stethoscope 





enclosed spaces. 


STEPS 


1. Place one of the 
funnels into one end of 
the garden hose. If it 
doesn’t fit tightly, secure it 
with some modeling clay. 








2. Repeat this process 
with the other end of 
the hose. 


5) Place one end ortie 
funnel over your heart, 

and the other over your 
ear. What can you hear? 


directed?‘ (N) 


STEPS 


1. Roll the paper to make one 
large opening and one small 
opening. Tape the paper to make 
a sound funnel. 

2. Put the small end of the sound 


funnel to your ear. (Do not put it 
in your ear.) What can you hear? 


5. Now stand near the radio with 
the funnel to your ear. What do 


See how sound waves can travel through Materia 


| don't have a 
heart or ears, 
but if | did, | 
would be able 





® Z tunnels 
® length of garden 
hose about 16 in in 
length 

® modeling clay 








Did You know? 


A stethoscope can measure the rate of | 





your heart and find out if you are healthy. | 

| Itis a sound amplifier that carries the 
sound along the pipe to your ears. 
DO VOA IDA 











® large piece of paper 
® tape 
| ® radio 

® friend 





Did You know? 


In the past, instead of using hearing aids | 





| people who had trouble hearing would 
| use ear trumpets. If someone wanted to | 
say something to them, they would speak 
into the large end of the ear trumpet. 
This way they could be heard by the 
person who had trouble hearing. 
Today we use hearing aids to help 






you notice? Take the funnel away. 
Is the sound different? 







4. Ask your friend to make some 
soft rustling and moving noises 
while you hold the funnel to 
your ear. Can you hear the very 
soft sounds? (It is important that 
no loud sounds are put through 


the sound funnel, as it could 
damage your hearing.) OI o F Y Q È 







people with hearing. 











240 What's That Noise? ee he 


How can sound waves be collected and Materials 





[241 The Matchbox Guitar ie ga 
* How do string instruments work? aa 
STEPS ® empty matchbox 


® 4 rubber bands 
® small piece of 
balsa wood 

® craft knife 





mz n 


x 


1. Cut the piece of balsa wood into a bands are tight. This can be done by 
, flat triangular shape so that its length opening the matchbox a little more. 
- is a little longer than the width of the 
matchbox. 





5. Raise your bridge so that it stands 
up. Play your guitar. 






' 2. Place the triangle across the width 
of the matchbox so that the pointed 
end is hanging over. You don’t need 

a the piece that is hanging over, so cut ( 

it off. Now you have what is called ; 

the “bridge.” 





You Know? 


Traditionally, guitar strings were 








' 3. Lay the bridge on the closed 
matchbox and open it up so that it is 
about three-fourths open. 


made from cat intestines. These 


days they are made from nylon, 


Wy, n “al 
SEE ETS 
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4, Put the rubber bands over the aS 
matchbox lengthways and space 


= them evenly. Make sure the rubber i=” È _ 
| 
\ \ 
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L 242 Snappy Ruler DE as 
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See how a simple object can make interesting Materials 
















a 

E 
sounds. ® plastic or metal ruler 

= TEPC ® table edge 

® 1. Take the ruler and place it 

= ‘so that it is half on the | m- 
table and half off 

ss the table. Did You Know? 

= 

c- 2. Firmly hold the When an object vibrates R the 

j part of the ruler A air particles bang into each other and 

= that is on e iù 7 sound is produced. Pitch is how high 
è ane ee Mina or how low a sound is. When the 

m A Di di ae aie ruler vibrates at a slower speed, the 

= r T DI air particles around it are 
5. Bo tng a not as agitated and so the sound 

> action. Can you make higher Is at a lower pitch. 






sounds and lower sounds by 
moving the ruler? Why is this 


n ” l pare da “i a \ 
= happening? ( í 
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243 Musical Wine Glasses a 
















fi 


Find out how sound resonates. Materiale. 


STEPS ® 2 crystal glasses 
_® wafer 






1. Put the two glasses on a 
table. 


2. Run your finger around 
the rim of one of the glasses. 
What happens? 


Did You Know? 


Sound has a property called 
resonance. That means a sound, 
even If it is soft, when contained in 






3. Now, wet your finger with 
water and run it around the 
rim of the other glass. You 


may have to run your finger 
nno” - 
around it more than once. 
D Keep going until something 
eg happens. Can you hear 


57 something? 
c= GZ i 


4, Put some water in the glass 


and repeat step 3. Va » LEN 







something like glass or wood, bounces 





off the various surfaces and increases 





in volume. A guitar sounds as loud as 





rt does because of resonance. 










(Za dai Making The Distance 
Find out how sound waves affect Materials À 


different objects. ® pan 
© | Tal 
Pa arge metal spoon 


| @ friend 
1. Go out to the park. 


® bark 















2. Ask your friend 
to stand 20 large 
footsteps away from 
you. Bang the pan 
with the spoon. 





Did You Know? 


Sound travels at a certain speed, 






3. Ask your friend to 
take 40 more large 
footsteps away from 


which is slower than the speed at 





| which light travels. Sound waves are | 






7 INNS: » 
wi = im” 
x 


Oh great, | think I’ve 





















you. Bang the pan. | 297)». Po affected by the quality of the air they 
| ERD: made Too much noise |, | = 50 

4. Keep getting your sty A yA with my experiment. are traveling through. This is why tt is 

friend to move back : L77774 Ny friend seems to |” hard to hear in windy weather 

further. What does td 444, f have left the park 

your friend notice ‘©. _ 1:-(altogether! 





the further he or she 
moves away from you? 





| 245 Musical Bottles | 


° Find out how ditferently pitched sounds 


LE V= 


(ms 


lags 


vak 
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dre mdde. 
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STEPS 


1. Put the bottles in a line. 


2. Add water to the bottles. Fill the first bottle with a little 


- water and the next one with a little more than the first, until 


\ VA VE 


you have filled all the bottles with different but increasing 
amounts of water. 


3. Now take the spoon and strike the bottles one after the 
other. 


4. Then strike the bottles in any order. Can you make a tune? 


WHY? 


The more water in a bottle the lower the pitch will be. This 
is because the sound vibrations you can hear come from the 


actual bottle, and as you add water it takes on a greater 
Vibrating mass. The less water that is in a bottle means 
there is less weight that vibrates and the pitch is higher. 
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Materials 


| ® between 5 and 8 
| identical bottles 

| © water 

® spoon or fork 


Did You Know? 


If you want to make a musical scale, place the 







bottles in order from the one that makes the 
lowest sound to the one that makes the highest 

sound (you might need to add more water to 
some or tip a little out). See if you can make up a 
tune, or play one that you know. 
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® bright Hashlight li 
® jarge piece of 
stiff paper 
® dark room 
® friend 

® marker 

® chair 


and shadow. 
STEPS 


1, Put the chair against 
a wall. 





ww} 












2. Ask your friend to sit in 
the chair sideways. 













3. Hang the paper on the 
wall behind your friend’s 
head. 


E wr. 


4. Set up the flashlight so 
that it shines on the paper 
to make a shadow. 


This kind of shadow, which snows 
the outline around an object, is 


called a silhouette. 


5. Use the marker to trace 
the outline of your friend’s 
head. 





24% Standing in the Shadows — Qt 
| Materias = |] 
© {fashlight 
® white wall 


® dark room 
ez Friends 





Investigate shadows dnd see how they work. 
STEPS 


1. Darken the room. 












2. Set up the flashlight so 
that it shines on to the 
white wall. 


3. Invite your two friends 
to stand in the light. Ask 
one to stand close to the 
wall and the other to 
stand closer to the light. 
Whose shadow is bigger? 


Di Did You Know? 


A shadow is made when 





light cannot pass through an 
object. The closer the object 
is to the light, the larger the 
object becomes. 


AGE n nm — 


4. Ask them to change 
positions. What happens 
to the shadows on the 
wall? Whose shadow is 
bigger now? Why do you i "E O 
think this is happening? Li 3h | 









] 248 Reverse a 
da How do Mirrors reflect light? 
= STEPS 


1. Write your name in large letters on a sheet of paper. 






| Materials hi 


| ® small rectangular 










® sheets of paper 


= an 
| ® colored marker pens 


gs 2. Now place the mirror upright on the edge of the paper so 
that you can see your writing reflected. How do the letters look 
in the mirror? Do any of them look the x 

same in the mirror as they do Ln 

on the paper? 








ry 
1h) 


i = 3. With another sheet of 
paper, try to write your 

name in reverse. Hold up 

~ z the mirror and check your 

A writing. Does it look the 

right way around? Keep 

improving your reverse 

writing to see if you can make 

the writing in the mirror look 

the right way around. 





Emergency services such as the 
ambulance use this idea. The word 
AMBULANCE is written in reverse on 
the front of an ambulance vehicle so 








that drivers can read it correctly in their 






rear-vision mirrors while driving. 












| Materials 
® magnifying glass 

® piece of white paper 
© window 





Demonstrate how lenses work. 


cz STEPS 


ma 1. Take your magnifying glass 
and stand with your back to a 
bright window. 
















2. Hold the paper in your other 
hand. Hold the magnifying glass 
up so that the 

light from the ( 
window shines 

on to the paper. 
What can you see 
Gin the paper? 


Did You Know? 


This experiment is demonstrating a 





lens. A lens is a curved piece of glass. 






Convex lenses are curved inward and 







concave lenses are curved outward. 
When you look in a camera you see a 






small image. This is because there is a 





lens in the camera. 
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STEPS 


1. Early ona clear and bright 


sunny morning, set up the 


about 4 yds away from a window 


with strong sunlight. 


2. Fill the glass with water 
place it on the box. 


3. Look down on the floor 
for a rainbow. Move the 
paper around on the floor 
to capture the rainbow. 


II, 
What colors can ~ 
u see? A é ; 
you see: a 
long will KEI = i 
this rainbow SADE 


last? 


250 Rainbow Light 


Observe diffraction of light with sunlight. 


box 
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251 Ceiling Rainbows 





STEPS 


1. Darken a room. 


2. Switch on the 
flashlight and place 
the cup on top of the 
flashlight. 


3. Gently pour the water 
into the cup and watch 
the ceiling for rainbows. 


4. Now do the same 
with the square 
container, 


5. What kind of 
rainbows did you see? 
Did you notice any 
difference when using 
the different containers? 


See how rdinbows are made. 


ia! 
i 


y ~~ QI 





| the end of the rainbow. A rainbow is made up 













Materials 
® clear drinking glass 
® large sheet of paper 
@ box about ZO in high 
® sunny window 

® water 


Dic You Know? 


There are many folk stories about rainbows, 
including the idea that there is a pot of gold at 


of water and light, so a person cannot go under 
a rainbow or stand at the end of one. 









| ® Hashlight 
® clear plastic cup 
® clear Square 
container 
| @® water in a pitcher 





Did You Know? 
The rainbow shape is determined 
by the container shape. The water 
creates a prism through which the 


light travels. Rain drops are also 
prisms that create rainbows. 















252 Color Your Life | Ge i 


Materiale | 





= Find out how primary colors make 


= Secondary colors. @ Hashlight 
di : £ ® red, blue, and yellow 


4 STEPS cellophane 


1. Shine the flashlight on to a white cover the flashlight with yellow 
wall. cellophane. What color is made on 


2. Cover the flashlight with red ine sve 
cellophane. Now cover the flashlight 5. What other colors can you make 

with yellow cellophane. What color is using the cellophane? Can you make 
made on the wall? black? 


| 


B) U) 








3. Now cover the red 
cellophane with the 
blue cellophane. 
What color is made 
on the wall? 







Did You Know? 


Red, yellow, and blue are called 





i) 





primary colors. When combinations 






of these colors are put together 






4. Cover the 
flashlight with blue 
cellophane. Now 


they make secondary colors, such as 






green, purple, and orange. 








WoW il 








= 253 Mighty Whites 


See how white light is made. 





Materiale 

























— | @ 3 Hashlights 
STEPS @ red, blue, and green 
a 1. Attach each cellophane cellophane 
color over the light of |o tape 
è each flashlight. 7 , 
= 2. Turn on the a r Ag | | = i 2 
flashlights. i i z l ti i Did You Know - 
ge 3. Place the | You can see a white center and three 
— flashlights about surrounding colors. The pinkish color | 
4 in apart on a that is produced when the blue overlaps 
j table and shine the red is called magenta. 
sf them at a white wall. | 
The color that is produced when the 
4. Arrange the flashlights | green overlaps the blue is cyan. 
= so that the light from each flashlight OT pe EL 






overlaps with the other flashlights. 


5. What can you see on the wall? 





17 








See how ight is reflected off different | Materials 
surfaces. | shiny Spoon 
STEPS 


1. Hold the spoon up to your face with the 
inward curve pointing away from you. 


2. Move it away from your face. How does 
your face change? Does it change as you 
expected? 


3. Now turn the spoon around. What do 
you see? Do you see what you expected? 


DIE You È Know? 





The magical mirrors that you see at | 


amusement parks work by turning 


| light in different directions. 









255 I've Found It 


Investigate the bending of light. 
This is called refraction. 
STEPS 


1. Place the bowl on the table. 







Materials 
® bowl 
® friend 
| ® q quarter 





2. Put the coin in the bowl and 
stand aside. Can you see the 









AS 






coin? X SON \} ‘ l yy é 

| )) A N 
3. Ask your friend to fill the E R AÀ 
bowl with water while you are à 1 = 


standing to the side. 


4. What happens? Can you see 
the coin now? 


Did You Know? 





An image of the coin is visible 
because light rays refract to create | 


an illusion. 
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256 Rainbow in Your Hand 
Observe different prisms that can create Materials 
rdinbows. @ shallow pan 


STEPS ® Small mirror 


® water 










1. Pour the water into the / © O | 
"i 4 / ,, strong sunlight 





2. Place the mirror against 
the side of the pan. 


a Place your hand 
in front of the mirror 
but not in front of the 
sunlight. 


Ray is the word used for the stream of 











| light seen on your hand. When rays of | 


4. Where is the rainbow 
reflected? What is creating 
the prism for the light to travel 
through? 


See the effect of colored light on objects | Materials fig der 


of ditterent colors. faecal and blue 


STEPS cellophane 


® objects of different 





1. Tape the piece of red cellophane 3. Take off the blue cellophane and 


over the flashlight. Now shine the tape the piece of green cellophane Colors, especially red, 
flashlight on the different colored over the flashlight. Now shine the green, dnd blue 
objects. What happens? flashlight on the different colored e 

objects. What happens? Tape 









2. Take off the red cellophane and 
tape the piece of blue cellophane over 
the flashlight. 





Did You Know? 





Now shine | s 
A ht When light hits a colored object some of the light is 
on k absorbed and some reflected. The color that you see 
T cient is the color that is reflected. Some objects look black 
colored because they absorb all the light that shines on them. 
objects. Tiny dots of these three colors moving very fast on your 
What TV screen make the colored images that you watch. 
happens? 








258 Turning to White Cy 











See how the color white is made up of Materials 

| ® colored pencils 
MANY Co = ® piece of white 
STEPS cardboard 
1. Draw a circle with th f = 4 a 
dI cu I Cut Ugo a e protractor 
out the circle. & a pencil 


















2. Use the protractor 7 ) | @ ccissors 
to mark out six equal / K A\\ | 
sections. ! nji; > = = 
| "ti; : 
3. Color each section J yji f fs Did You know? 
with the following colors — \XM£# — 


red, blue, green, yellow, Isaac Newton discovered that white light 


orange, and violet. was made up of many colors by shining | 


4. Push the pencil through White light through a prism. 


the center of the circle so that 
you can spin it like a top. Spin > 
the circle. What happens? C3 






259 Combing the Shadows 
Look at an aspect of sunlight. 
STEPS LI 


1. Find a clear window 
with sunlight shining 
through. 


2. On a flat surface hold 
the comb upright in the 
sunlight so it makes a 
shadow. 


Materiale 
| ® comb 











3. Incline the comb 
away from the Sun. What 
happens to the shadow? 
What kind of shadow is 
made by the Sun? 






Did You Know? 


Some light rays fan out but 





| the Sun's rays hit Earth at a parallel angle, 


making shadows that are straight. | 
WOOD 
#1 `f 














i 260 Who's got the Fastest Car? 


“= Gee the effects of friction | Materials 







Hey, go easy on 
the wheels. That's 
Sandpaper we dre 



















—_ e : l | D . 
= -a on different curfaces : driving on. long strip of 

b ar Ne toed Sandpaper 

= STEPS SASA ® EX © long, smooth piece 
Ra Da 2 SNN, ~ D | W P $ eo 


1. Take the toy 
car and push it 
along the surface 
of the wood. 






SSS) smooth carpet 
BES Did You Know? À 2 : _® Small Toy car 


IM} 


2. Now push the 
toy car along the 
strip of sandpaper. 


LI 


Cars skid on wet roads because the water on the 
surface creates less friction between the wheels and 
3. Now push the 
toy car along the 
carpet. On which 
surface does 
your car run the 
smoothest? how the water is moved out of the way. 


LE 


the road. The treads on your car's tires help solve this 
problem. The water is forced Into the spaces between 
the treads and the tire surface stays on the road. 'Bald' 


al 


tires are not safe. Inspect your family car's tires and see 









261 \Nhich Parachute? 
How do different materials affect air 


2? | 
resistance" Did You Know? 
STEPS | Very strong nylon fabric makes the best 


1. Take the plastic bag and cut it 














Materials 


® plastic bag 

® 12 pieces of string, 
each 14 in long 

® modeling clay 














k d 






IT 


parachute material because it is light and 








into a 12 in square. Tie four pieces flexible. The materia! that makes up the ® handkerchief 
‘ = of string to each corner of a top of the parachute is called the canopy. ® piece of paper, 
square. Attach the string to a large i 
blob of modeling clay. the Same ae as The 
handkerchief 










2. Take the handkerchief and tie 
four pieces of string to each corner. 
Attach the string to a large blob of 
modeling clay. 


® scissors 
® hole punch 
® stopwatch 






3. Take the paper, punch a hole 
in each corner and tie four 
pieces of string to each corner. 
Attach the string to a large blob 
of modeling clay. 


uu Mw wu 


4, Stand on a chair and drop each 

parachute. Record the times for each 
e parachute from letting go until it hits 

z 

the ground. 









4 
l'al 







lat Trai a D Materials 
262 Watch This. 7 J if 4 ® q piece of cloth with 


i i i | no hems To cover d 
Demonstrate the quality of inertia | table with straight edges 


(keeping still, unless something is pushing | © heavy spoons, forks, 


and knives 
or pulling you). ` ® plates and cups with 
N smooth bases 
, ® table on a carpeted 


| oor 





Did You Know? 


> I 
ea | 
ZZZ, | Isaac Newton investigated the qualities 


h | (FA i of inertia and found that objects must 
D | EPS have force applied to them to move. 


The objects on the table don't move 


1. Lay the cloth on the table. Keep the cloth parallel and don't | ; 
pull one side more than another. because the force is not acting on the 


2. Set the table with the utensils, objects but rather on the cloth. 


plates, and cups close to the edge 4. Keep trying until you get the 
of the cloth. cloth out without disturbing the 


3. Hold the cloth with two hands Objects Iry adding mor OH 
l after this. 


and pull quickly down and away. 








263 Unusual Pendulum i \ 


See how a pendulum moves. 


Gio 


1. Attach the string to a 
large blob of modeling 
clay. 


2 | ® String 

® modeling clay 
® Sunglasses 

® friend 


Did You Know? 


2. Hold the string in your This is an illusion. Did you notice 


hand and let the pendulum 


, | that when the sunglasses are held 
swing. 


over the left eye the pendulum 
3. Ask your friend to hold 
the sunglasses over their 
right eye. Ask them to tell 
you what is happening. 


appears to be moving in a 


clockwise direction, and opposite 


for the right eye? 


4. Now ask your friend to 
hold the sunglasses over 
their left eye. Ask them to 
tell you what is happening. 





= confined space. 
zag STEPS 


1. Place the coin inside the 

balloon and blow the balloon up. 
=] Be careful not to overblow the 

balloon and make it too stretched. 
= Tie the end of the balloon. 


2. Hold the tied end of the 
balloon like a bowling ball. 


= 264 Turning Inside a Balloon 


— Find out how an object Turns within a 











Materials 


® clear balloon 
® g dime 


4. Once you feel the coin 
starting to move around / 

in a circular path, hold , VA 
the balloon still and let ` 
the coin keep moving. 
Why do you think this is 
happening? Why does 


i 


the coin have this kind (Cd \ GA 
3. Start to turn the balloon around of path? : ) SNNN 
quickly in a circle. li 
3 FE 
Did You Know? Str 





a 
a 


The spinning coin is like a spinning top. A spinning top stays 
upright because of the forces of energy that keep it there. 
The same effect is happening with the coin inside the balloon. 


E ii DSi GEE |\i_ | prod A Lae) | es ee i eee 
L a hq 


An inward force is making it travel in a circular way. 










+ 265 Sailing the High Seas 
7 See how The shape of objects helps them 
x Hoat. 

A steps 


} 1. Fill the bucket with water. 







| Materials 
| ® modeling clay 
| ®bucket 

® wafer 








2. Take the modeling clay 
and shape it into a ball. Put 
the modeling clay in the 
water. What happens? 


Did You Know? 


Whether an object will float or not 








| depends on how dense it is. Ships float 
3. Take the modeling clay 
and make it into the shape 
of a bowl. Put it into the 
water. What happens? 


4 
_A 
_ 








266 Will Humpty—Dumpty Crack? 
How strong is an eggshell? e fn 


STEPS ® masking tape 

1. Wrap a strip of masking tape e finger hail scissors 

around the middle of each egg. ə large can of food 

Keep a gap between the ends of 

heke woe dhd other smaller cang 
of food 





2. Carefully make a hole in each 








eggshell between the gap in the o square of rigid 
t i 

ae cardboard | 
3. Empty the contents of the (comes eee, es ® kitchen cc ale 

eggs into a cup. a : 9 9 

4. Put the end of the scissors ( rr ) = — = 

into the hole and cut around the ( 

middle of the eggshell covered de 

with the masking tape. Separate ZIA 


the halves and trim off any >> => 
jagged pieces of shell. 


5. Place the half-eggshells ay) \ VA 

dome-side up on a flat surface (ILA 
f 

ee 





! IES dt ae Lt a 
P 
WEA 






so that they make a square. — 


\_rr—_—_——————— 





6. Lay the square of cardboard 
on the eggshells. 


7. Stand a large can gently on 
top of the cardboard. 


8. Keep stacking on the cans | 
one at a time. How many cans l tc tx 
were you able to stack before mem aw r7:11! 


any of the eggshells cracked? 






9. Weigh the cans on the kitchen 
scales and work out the weight 
supported by the eggshells. 


Did You Know? | 


The strength of the egg is in its dome 





shape. No single point of the dome 
supports the whole weight of the cans on 







WHY? 


The hardest natural substance on earth iS a diamond. It 
ig made from layers of compacted carbon and can only be 


top of it. The weight spreads along the 
curved walls to the wide base, allowing the 







eggshell to hold more weight. This fact is 
valuable for architects. 







scratched by other diamonds. Diamonds form by carbon 
being exposed to high temperatures and pressures for 
millions of years deep underground. They are Very valuable. 





268 Fun to Spin 


See how designed objects can move Piedi 












pressure. 
STEPS 


1. Place the card on the 
table. 


ERO ne] Close tO 
the card with the small end 
pointing upward. 

3. Use your mouth to suck 
air through the funnel. 


4. With the funnel in the 
same position, blow hard. 
What happens? 


The air. 





STEPS 


1. Take the normal weight paper 


and make a strip of paper 8 in 
long and 5/ in wide. 


W 2. Measure 5/ in from each end 


\ 3 Li 


às Ju 


and make a cut halfway across 
the strip. The cuts should be on 
opposite sides of the strip. 


3. Turn the paper strip and use 
the cuts near the ends to make a 
closed shape. The shape should 
hold together and not undo. 


267 Funny Funnel 


See the effects of changes in air 


Materials 


@ funnel 
@ piece of card the 
size of a postcard 








+® Did You Know? 


Air pressure presses on our bodies, 
but we don't feel it because our 


bodies press back with equal force. 


Materials 
® paper (normal 
weight), thin paper, 
and thick card 

® ruler 

® scissors 


° 
LAI 


















he 
£ 
b 


LATS 


€ 


TO Suini 
nb 


\\ 


è 
& 


a 


SY), 


Did You Know? 


Aerodynamics is the word used for | 
understanding how objects move 


r 


4. Hold your flying machine over 
your head and drop it. Watch how 
it spins quickly as it falls. 


through air This study includes 
kites, airplanes, paper planes, 


rockets, and how objects like balls 


5. Make another fun spinner with 
the thin paper then the thick card. 
What happens? 


move through the air. 












Materials 


® metal lid from a jar 
® bucket 
® water 





See how some objects oat some of 
The Time. 
STEPS 


1. Fill the bucket with water. 








2. Gently place the lid upside 
down in the water. Does it float? 





3. Now turn the lid the other Water has a quality called surface 


way and place it gently in the 
water. What happens now? 
Does it float? 


tension. This means it can keep 






some objects afloat when placed in 
a certain way on the water Some 






insects can stand on water because 






4. Now place the lid gently 
sideways into the water. 
Can you get it to float? 





of surface tension. 








270 feelin’ the Pressure — 
Gee how dir pressure works. Materials 

® drinking glass 
STEPS 


® water 
1. Fill the glass to the ® piece of card the 
top with water. 


size of a postcard 












2. Take the card and 
put it on top. 


3. Warning! Do the sa) 
rest of this experiment È 2 
over the sink. x 
4. Holding the card 

in place, turn the glass , v4 
upside down. >» 






5. Now take your 
hand away from the 
card. What happens? 


Did You Know? 


Air has a quality called pressure. 

















This is a force that pushes in all 


ra roy o / LN Cw N A A 








" 271 Falling Over <A SP ne wht 





= 


uu E 
pal | Í 






® 2 packs of dominoes _ 


Show how energy can be transferred i a ag geg 
| e.g. Table 


one object To another. 
— STEPS M Did You Know? 





= l. Stand the dominoes up on end 3. Tap the first domino -—- i 
in a line on the table. and watch what happens. This is called the domino effect. This 
E 2. Set the dominoes about 5/ in | term is used to describe how one 
apart. 


= 


= 
= 
3 


3 
A 
4 


a 


=j 


A 
-A 


_ 


‘ you notice? 


= 


GIRARE ATI 


e 272 Crater Than Thou \ M f Materials 







action can cause a chain of events. This | 
can be seen in storms when trees fall. 


PITT TI ee 























® jarge bowl 
@ Hour 

® jarge marble 
® small marble 
| ® Tennis ball 


Gee the effect of falling objects. 
STEPS 


1. Fill the bowl with flour 
and pat it down gently. 
Make it smooth on top. 





2. From a height, drop 

a large marble into the 
middle of the flour. What 
do you notice? 


Craters are formed in a similar way to this 
experiment. The larger the object, the 
greater the force with which it hits Earth 
and the larger the crater it forms. When 


3. Now smooth the flour 
again and repeat step 2 
with a smaller marble. What 
do you notice? 


asteroids hit Earth, they act in the same way 
as the marble did in the flour. 
4. Now smooth the flour 
again and repeat step 2 
with a tennis ball. What do 














273 Catch Me, I'm Falling) 
See how air resistance affects 
different objects. 


STEPS 


1. One by one, l 
drop all the objects (\ ə Z PIECES of Tissue 


except for the paper 


<a 
tissue paper. a | | 
Which one is Si è - 
quickest to hit D A i Di d You Kn ow? 






Materials 
® sheet of paper 
® feather 

® leaf 


® book 









the ground? 





2. Now take the tissue High-speed drag racing cars are 


paper. Scrunch up one 
of the sheets. 






: designed the way they are to reduce | 





3. Stand on a chair 


and drop both 
sheets of tissue Pg 


paper. Which one 
i hits the ground first? 


274 Bounce! 


See how energy is transferred by | Materials 


bouncing balls of different sizes. i 


STEPS ® friend 


1. Bounce the basketball and n | © large outdoor dred 


take note of how high 
it bounces. 





2. Bounce the tennis ball 
from the same height as the 
basketball and take note of how 


high it bounces, The tennis ball bounces much higher 


3. Now hold the tennis ball on than the basketball. This is because 
top of the basketball. What do 
you think will happen when 
you drop them? Which one will 
bounce the highest? 


4. Ask your friend to watch and 
then drop the balls. 
What happens? 





Materials 


® 3 Tennis balls 
® Tape measure 





2#5 Bounce Higher! 
: Investigate bouncing energy. 


STEPS WR) 









® chair 

® outside Space with a 
hard ground surface 

® masking tape 

@ friend 





d 
1. Use the tape measure to measure ./ , ¢ P Je 
16 in, 32 in, and 48 in on a wall. 2. 
Mark these with masking tape. 


2. Drop a tennis ball from the 
16 in height and ask your friend 
to watch what happens. How high 


= 
a 
= 
. = did the ball bounce? Do this two 
= 
= 
3 





Did You Know? 


When a ball is bounced it conserves its 


more times and record how high it 
bounces each time. 


| energy. That is why it bounces up close to 


3. Do the same using the height of 
32AN. 





4, Repeat the experiment at the 
48 in height. Why do you think the 
ball bounces at different heights? 





‘E Materials 
® basketball 
® Tennis ball 
® carpeted foor area 
® hard foor area 









e LFG Bounce factors -X 


How do different surfaces affect the™ 
bounce of balle? 


3 STEPS 
1. In the hard floor area 
bounce the basketball 


and then bounce 
the tennis ball. What 

















l think | Know how why my mom 
didn't let us bounce our ball on the 
carpet. Because it doesn't bounce 


Very well. 
Ae 





Did You Know? 


When a ball is falling it still maintains 


a 

























od happens? y AA | the energy it SERE with. When it hits 
2. Now go to a carpeted Di; A f Y, “le a Sa Lis: carpet, SITE of 
A area and bounce the 4 4, Y Uy ‘ i the ti a a Pe 
“ basketball and the tennis : 4 A f 4, Y AG) carpet ecause it is spongier. When 
ball. What happens? 7) AAG Z Y A a ball hits a hard surface it only loses 
A Why do you think S 3 A ZZ Ge a very small amount of its energy. 
i“ the balls bounced Q i | 


differently in the 
different places? 


® | a 
ma AD 


4 





objects. 
STEPS 


1. Take the plastic bag 
and cut it into a 12 in 


square. 


2. Tie the string to each 
corner of the square. 


3. Tie the other ends of 
the string to the spoon. 


4. Standona chair and 
drop the parachute. 


What happens? 


278 The Swing of Things 


Demonstrate that for every action there 
needs to be an equal and opposite reaction. 
alto di 


SUO 


1. Place yaur cli 
comfortably in 
the chair. 


2. Without 
letting your 

feet touch the 
ground, see if 
you can move 
yourself. Can 
you move 
yourself as easily 
as you thought 
you could? 


2437 How Make a Parachute 


See the way pressure affects falling | Materials er | 





7 DA vf 19 "| 


fr i 














® plastic bag 

® 4 pieces of string, 
each 14 in long 

® Spoon 

® scissors 


TÙ: 






Did You Know? 











| dont know if 
| would Trust 
this To jump 
out of a plane 
with. But it 
seems to work! 


To make parachutes easier to 


control, a hole is made in the top. 


This hole lessens the air resistance. 











Materials 
® chair with wheels, 
e.g. d swivel chair 

® Space 











Did You Know? 


It is difficult to move because you 
are not pushing against anything. 
The wheels on the chair cause your 
pushing energy to go into the air If 
you pushed against something solid, 
you would move because the solid 
object would not move back. 








+, 
ae j 
+ 


~ 279 Hangin’ Out For Answers WA. 
= See how weights can balance each other. | Materials = 
STEPS ® coat hanger 


1. Take one of the plastic Z mpty plastic 
containers and tie a piece of containers of the 


string to each side. same Type 
® 4 pieces of string 
8 in in length 

® household objects, 
€.g. pencil, eraser, 
sharpener, fork, 
Spoon etc. 


Ui 


| 












W 


2. Repeat with the other 
container. 


WU 


3. Attach one container to 
each end of the coat hanger. 


WU 


4. Now hang the coat 
hanger from a table or 
ledge so that it can move 
nec 


5. Put various objects - Did Wit know? 


into the containers. 
What happens? 





URI 





JU 


The force pulling down on an object 


6. Can you get two is called gravity, We walk on the Earth 
containers to hang at the 


) | because of gravity. Without gravity people | p” 
Saano Level would float off into space. A 


W 





Tt 


280 Making a Siphon 
Find out how water pressure works by 
making a siphon. 


Sot STEPS 


1. Fill one soft drink bottle with water and 
put one end of the hose into it. 














Materials 


® Z empty sott drink 
bottles with openings 
big enough for a 

garden hose 

@ clean piece of garden 
hose about Z4-3Z in 
long 

| ® water 


Di d You Know? 


This experiment shows how water pressure 


Ww 


a 
a 


2. Use your mouth to suck the other end 
of the hose until water comes through. 
i a Don’t drink the water. 


3. Quickly put your thumb over the end. 


4. Now raise the full soft drink bottle so 
TI that it is higher than the empty soft drink 


bottle. 
works. In your home, water comes out of 


} 5. Put the end of the hose you are holding 
“into the empty soft drink bottle. What do 
you notice? 


the faucets because of water pressure. 









281 My Own Airplane Wing 


See how wing design works. Materials 


® piece of paper 
STEPS 6 in x ZO in 





1. Measure 4 in from one end of 3. Hold your thumb over the end © Tape 
the paper on each of the long sides. while you tape it in that position. 


Draw ale e ® bamboo skewer 
raw a line across the width. 4. Gently press a bamboo skewer ® Jenath of c trin 
2. Take the other end of the paper through both layers of paper at 9 9 


and fold it over to the drawn line. the center approximately 1!/2 in 8 ih long 
Dont crease tne tac in from the fold. Take the skewer ® ©; 
JA friend 


| ®@ ruler 








5. Thread the string through the 
holes. Ask your friend to hold 
both ends of the string tight. 


6. Blow on the fold of i Did You Know? 


the paper from the front. 
Can you get the paper to 
rise up the string? 





® pencil 
















This is the same design as an airplane 
wing. When planes fly, they rush forward 
at a high speed and the wind rushing over 







the wings helps the plane to rise. 






282 Magic Floating Objects 
Show how an object travels in the air. 
| Did You Know? 


The air flows around the balls evenly and while the pull of gravity draws the 
balls downward, the air pressure pushes the balls up. The objects can float 
because the forces on them are equal. This is how airplanes fly! Wings on 
airplanes are designed to have less pressure on the top of the wings than 

under the wings. This is how airplanes stay up and seem to defy gravity. 


STEPS 








Materials 

® hair dryer 

® light balls, e.g. table 
Tennis (ping pong) balle | | 

| or balloons | | 
® toilet roll or 

| aluminum foil roll 












1. Turn the hair dryer on high and 3. Watch the objects floating 6. Put the toilet roll over the stream È 
turn it upward so that the air is in the air. of air so that the air is funneled. 


shooting straight up. 4. Try tilting the hair dryer to each What happens to the floating 


ills ? is he ing? 
2. Put the balloon or table tennis side. What happens? balls now? Wasa eae 


ball in the stream of air. Hold the | 
{ cià Ce) A A 
‘ E j 


5. Add more objects. How many can 


you have floating at one time? sN a 


hair dryer as still as you can. 


r = = 





Ý Materials 





® marbles of 







Show how pushing and pulling can make “OW — |different sizes 
® Tape 


OD, Jec 
objects move or STOP. ® posterboard lid 
a STEPS ® skateboard 


1. Tape the posterboard lid to 


the skateboard. 3 / = 
m Did You Know? 


the lid so that they are a 


a not close to each other. 





2. Put the marbles in 

















Once you start an object Moving it will 
keep going by itself until it is stopped by 






3. Give the skateboard 
a gentle push. What is 
happening to the marbles? 


something. This is called inertia. Have 






you noticed that you are pushed forward 











in your seat when a car stops suddenly? 
4. Stop the skateboard by pulling 
it back. What is happening now? 


What is acting on you is inertia. 















Materials 
® table Tennis 
(ping pong) ball 
® String 

® tape 

® scissors 

® tape measure 











284 Lifting Higher oY 
Gee how sideways force attects objects. x 
STEPS 


m 4 “i 










4 1. Cut a piece of 
string about 
3 ft long. 
al 2. Attach the string to 
~ the table tennis ball l mr | 
ith sti tape. 
we wi sticky tape 3 J | | Di d y ou Know? 
A 3. Stand in an open, . O 








outdoor space and This sideways force is called centrifugal 
start to spin the string 
around your head. 
Keep turning it for 
a short time. What 

A is happening to the 

© string and the table 

___ tennis ball? Can you 

a feel any pull on 

| the string? 


| force. This force is working against gravity | 






and stops the table tennis ball from 






falling to the ground. Spinning rides at 






amusement parks use centrifugal force to 






keep people up off the ground. 








285 The Boxing Kangaroos af | 
See how heat rises and that it is a force. | Materials ~~ 


STEPS ® large piece of thin 
posterboard 
1. Draw four kangaroos on the 


posterboard and cut them out. A} ® ruler 
! 


® 7 bamboo skewers 
I / On, NN © string 
Wya Win pi Ù i © Tape 
Za 2A < i > penci | 
mS F | 
® scissors 


A Sit 
® oil radiator 


2. Take the bamboo skewers 
and make a cross. Tape them 17 
together in the middle. 


3. Cut four equal lengths of 
string about 4-6 in. Attach each | 
kangaroo to a piece of string 
with tape. Then tie the other 

end of the string on each of the 
bamboo arms. 


» 
. 









4. Cut a length of string about 

4 in long and attach one end to 
the ruler and tie the other end to 
the middle of the bamboo sticks. 


Did You Know? 
Electricity is produced by a similar method. | 
Coal is burned, which heats water The | 
5. Hold the mobile over a heated water creates steam and heat, 
radiator in your home. Can you (Za > 
see evidence of the way the air iN 
is moving? 


which turns huge turbines and by further 
process produces electricity. 
















286 Melting [ce Hands-free 
See how light is intensitied through a 
magnitying glass. 
STEPS 


1. Take two pieces of ice straight from 
the freezer. Put each of them in a shallow 
bowl. Place the bowls in the sunlight. 





Materials 
® direct sunlight 
© magnifying glass 
® ice cubes 









2. Take the magnifying glass. Hold it up 
so that it catches the sunlight. If you hold 
it correctly it should make a beam of light. 
Don’t put your hand in this beam. 


| When light passes through a 
magnifying glass it is intensified | 





3. Direct the beam on to one of the ice 
cubes. Is it melting more quickly than the 
other ice cube? 






o 287 Jumping Up 


~ Invest igate static electricity. | Materials 
STEPS ® candy Sprinkles 


| ® small plastic 
1. Place the candy sprinkles in container with a lid 
the plastic container with the 


fee ® cloth made of wool 


2. Rub the lid with the cloth 
to charge it. 







ULI La) 








3. Carefully rub your finger 
across the top of the lid. 


Um) URI 


Did You Know? 





4. Do the candy sprinkles stay 
up or fall down? What can you 
observe? 


Charged sprinkles fall down or are 


| repelled. Sprinkles that are neutral stay 


attached to the lid. 


= 
a 















. 288 Seeing lons in Action 
Can you make pieces of paper stick to a 
balloon? 


4 STEPS 


1. Blow up your balloon 
to a size that will still 
fit in your hand. Tie it. 





Materials 
| ® balloon 




















Did You Know? 


2. Use the hole An ion is a group of atoms that 


punch to cut a 
small circle in 
your paper. 

3. Rub the 
balloon on your 
hair about 

sl INI Limes. Don't press too 


become electrically charged by 





gaining or losing an electron. Have 






you heard that opposites attract? 





VAI A: 


Your balloon has stolen electrons 





from your hair and this gives it a 





negative charge. The paper has 








O è 


lost electrons so it has a positive 


n 7 A y : ~ 
hard and make sure that Vz | = charge. When they meet they are 


ir hair is clean. 
your attracted to each other! 






CAJ 


á. Hold the balloon close 
to the paper and see what 


e OBO®VE 





289 Like Them Lemons? 


Make a battery. Materials 


® 7. lemons 





a | > ® 2 Yat strips of 
Did You Know? E N copper iù 

® 9-volf light bulb 
® insulated wire 
® pliers 


STEPS — 


Thomas Edison (1847-1931) 
invented the first light globe. 







e 2 Hat strips of zinc | 


1. Put a lemon on the table and the pieces and cut it in half. Trim the 5. With the shorter piece of wire, 
place a strip of copper in one end plastic insulation from the ends of connect the piece of copper on the 
and a strip of zinc in the other. The the wire so that there is some wire same lemon to the zinc on the 
strips should be parallel to visible. other lemon. 
sica elio 4. Take the long piece of wire, 6. Holding the last piece of wire on | 
2. Repeat this for the other lemon. attach it to one of the points of the the insulated section, connect one 
. li lb and attac : i i lece i. 
e a as ight bulb and attach the othe: end end to the final piece of copper 

den - to one of the pieces of zinc on one Connect the other end to the other 
off two pieces 8 in long. Take one of i 

of the lemons. point on the light bulb. 





290 Double Balloon Static 

Make static electricity and show electricity Materials 
: : | ® balloons 

attracting and repelling. è string 

STEPS a 


® sweater (preferably 
1. Blow up the balloons and wool) 
tie the ends. 


® thick paper 












2. Attach the string 
to the ends of the 
balloons. 


3. Rub the balloons Electricity can repel, which means to 


on the sweater. 





4. Hold them up by the string. 2 


5. Now place the paper between the 


balloons. What happens now? jim HD á n ‘ €) A) A 
È è È Mł n 


Pa "e, f » sf ` > K 
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push away. When the two balloons are 


charged they repel each other. The paper 
What happens? attracts the balloons. 









ae 















291 Don't Sink the Boat 
Investigate the energy of static 
electricity. 


Fma 


1. Use the corks as 
boats and place 
them in the tray 

of water. Push 
them under the 
water so that they 
are wet. 


Materials 
® corks 

® plastic pens 

® shallow tray 

® water 

® cloth (preterably 
wool) 


Did You Know? 


Lightning is a very strong form of static 











2. Rub the pen on your clothing 


quickly. | electricity. No one knows how it is formed. 


3. Use the pen to drag the boats across the water. Be careful 
not to touch the water or the cork with the pen. If this happens 
recharge the pen by rubbing it on your clothes again. \ 





292 Balloon Static 
Make static electricity. 
STEPS 


| Materials 
® balloons 
| ® water faucet 



















1. Tear the paper into small pieces balloon on the wall in a warm, |e sweater (pr efer ably 
and put them on the table. dry room? 
| | wool) 
2. Blow up the balloon and tie 5. What happens when you hold 
thae nd: the balloon near running water? 


| ® paper 
Rub the balloon on the sweater. 6. What happens when you hold TE 


the balloon over the torn pieces a y 
of paper? 


Did You VE, 


Everything around us is made up the same amount of electrons and 


di 
4. What happens when you hold the 












of tiny little parts called atoms, and protons. When the atom has no 
atoms are made of even smaller charge, it is “neutral.” If you rub 
parts, which are called protons, things together, electrons can move 
electrons, and neutrons. The from one atom to another, then 
protons, electrons, and neutrons some atoms get extra electrons 
are very different. Protons have a and the other atoms might have a 


positive (+) charge. Electrons have negative charge or no charge at all. 
a negative (—) charge. Neutrons When charges are separated like 
this, it is called static electricity. 


have no charge. Usually, atoms have 





293 My Magnetic House 
Discover everyday magnetic objects. 


STEPS 


1. Organize your testing 
items into two groups: 
items that you think 

are magnetic and those J l J }) 
you think are not 
magnetic. 
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2. Test the items. 
If the magnet 
attaches to the 
object, it is 
magnetic. 
4. Write a 
list of the 


items that 
are magnetic. 





294 Slippery Snake 
See how magnets work through glass. 
STEPS 


1. Use the modeling clay to 
make a colorful snake about 
2—2'/, in long. 


2. Place two paperclips, one 
on top of the other, into the 
back of the snake. 


3. Place the snake in 

the glass jar so that the 
paperclips are close to the 
inside wall of the jar. 


4. Make your snake slither 


by holding the magnet on the 
outside of the jar and moving 
the magnet up and down. 


5. What is happening? 





Neptune, Jupiter, Uranus, and Saturn. 








| Materiale 


® any items around 

your house such as 

forks, Spoons, paper 
clips, aluminum foil, 

pencil, Toy cars, 

soft toys 
© magnet 

oo s 
Did You Know? ! 


There are five planets with magnetic 
fields in our solar system. They are Earth, 





















Materials 
® paperclips 
® modeling clay 

: ® large glass jar 
| © magnets 












fT E a 


Magnets have two poles, a north 


| and south pole. Each pole is on 
the end of the magnet. 


r a 





? d) 






295 Opposites Attract 


296 North Pole or South Pole’ 





PA 










Materials 
® toy boats 
@ Straight magnets 
with north and south 
marked on them 

® Tape 

® shallow tray 

® water 


Find out how magnetic poles attract 
dnd repel. 








1 il the tray 
with water. 


A Aten the 
magnets to the 
top of the 

toy boats. 






4 ut the) boats 
on the water and 
push them toward one 
another. 


Did You Know? 


There is a difference between the 






geographic North Pole and the magnetic 





4. What happens when 
Opposite poles on the boats are 
close to each other? Do the boats 
come together or pull apart? Try 

this with the same poles close to each 


other. Do the boats come together or pull apart? IEN fe G) Me ® PA 
| 


north pole of Earth. The magnetic north 






pole of Earth is moving at a rate of 






approximately 25 miles a year. 





| Materials 
® Compass 

® string 

® Tape 

| © straight magnets 
| @ marker pen 





Discover the poles of magnets. 


STEPS ~ iy, 
1. Put the string pon 


around the center 3 TH y 
of the magnet. S) L ‘a My) 
y 
GOA 
2), | 



























Ye J i 
he e 
, mee Did You Know? 


2. Attach the string 
to a table or ledge. Do) 


3. When the 
magnet is still, 
use the compass 
to find out which 
way is north. 





AWE 





The magnetism is strongest in the poles of 


magnets. The poles react differently when | 
the same poles are together and when 

4. Mark the north 

pole “N” and the 

south pole “S” on 

the magnet. 


opposite poles are placed together. 
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Matchbox Cars 


Show how magnets work through solid Materials 


objects. ® paperclips 
sia Did You Know? | ® empty matchboxes 


TE ® colore cil o 
p PS | Magnets are very strong and can lored pen (IS or 


| ruin watches, clocks, computer disks, markers 


i a SA ma 2 television screens, and videotapes if © stick about 1Z in long 
make them into racing cars. n e. R 
ey are placed too close. 
2. Tape a paperclip inside each box. magnets 
d . 
3. Make the piece of posterboard into rectangular piece ot 
a racetrack for two cars. q bosterboard 
@ tape 
| © 2 stacks of books 








A 


4. Attach a magnet to the stick. 













5. Lift the racetrack Onenean 
resting it on two stacks of books. 


6. Move the magnet under the 
posterboard to make the 

race cars on top of the 
posterboard racetrack move. 


7. Make another stick with a 
magnet so a friend can play 
with you. 


298 fi Magnet Can be a Compass 
Make a magnet into a compass, indicating a | Materials 


north-south direction. L © modeling clay 
| ® sharp pencil with 
STEPS 


an eraser at The 
1. Roll the modeling clay into a 


other end 
ball. Flatten one side to make a ® Horseshoe magnet 
cone shape. 














7 


&“ 






ee //)//) 


77 
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2. Push the eraser end of the 
pencil into the clay so the pencil 
is vertical and secure. = 
The Earth has a magnetic force that is 
3. Carefully balance the 
horseshoe magnet on the point 
of the pencil. 


| strong enough to attract your magnet and | 


4. Watch the magnet slowly 
move to a north-south direction. 








Materials 
@ iron tilings 


® paper 
® magnets 





Demonstrate a magnetic field. 
| STEPS 


| 1. Place the magnet on the table 
| with the paper placed on top. 


Did You Know? 


People have been using magnets 





2. Put the iron filings on the 


paper. 
| as tools for a long time. Magnets 


3. Move the paper over the 


A were originally known as 
a È magnet and see what happens. magnetite and lodestone 












Materials 
@ iron filings 
© paper 
® pencil 
® magnets 







Investigate magnetic tield and opposite = 
poles of magnets. 


À STEPS 


1. Place the magnets on the table 4. Try this again 


with the opposite poles about with the same 
2 in apart. poles facing 
eac MONET. 


2 2. Place the paper on top and 
à gently scatter the iron filings on 
top of the paper. 


Does the pattern 
of the iron filings look 
different? 


2 3. Move the paper gently. “Draw” 
a picture with the iron filings. 






Did You Know? 
Lodestone (a magnet) was very useful to sailors 
2 when they needed to navigate. They discovered 


| that when the lodestone was hung on a string, It | 
7 showed a north-south direction. 








301 Demagnetize Me | 
Show how magnets can destroy magnetic 
materials. 


STEPS 


1. Play the 
audio cassette 
tape. Stop it after 
a few minutes. 











Materiale 


® unwanted audio 
cassette tape 

| ® magnet 

| © Tape player 















2. Take the audio cassette tape out 
of the tape player and pull out the 
brown tape. 





The magnet has wiped the recording on the audio | 
cassette tape. These tapes are called magnetic 
tapes. This means the sound that you hear is 
stored on the tape by small magnetic particles. 
The magnet used in this experiment is more 

powerful than the magnetic particles of the tape 
and therefore destroys the stored information, 








5. Wave the magnet closely over 
the brown tape. 







4. Wind the audio tape 
back into the cassette 
cover. 









A 





es 






Danti 


5. Play the tape again. What 
do you notice? 


302 The Amazing Jumping Men 
vee The relationship between electricity 
and magnets. 






Materials 
| © large long screw 











OTEP Did You Know? ® insulated wire | 
Tile á - [a 

9 Electromagnets are different to other | E C—cell battery | 
1. Draw some small people on the magnets because the magnetic force is | | ® pliers 


iz = 


colored paper. Cut them out and created by the electric current. If the 
attach a paperclip to each one. 


® box of paperclips 


electric current is taken away, it stops 











® colored lightweight 

2. Cut a piece of insulation wire the metal from being magnetic. 9 d 
and strip about 6 in of insulation p aper ‘ 
from the wire. Twist the exposed A. ® scissors | 
wires into one. PI fo 
NES ® colored bens Me 
3. Wrap the wire around the screw C$ (OS € I — I 
10-15 times. NS S 

Sg: |a 
4. Connect the two ends of ° 


the wire to the two ends of the 
battery. Now you have made an 
electromagnet. 


5. See if you can get the paperclips 
to attach to your electromagnet. 


TRA 






CU 






è 
le 
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Weather: The state of the atmosphere at 
di a time and place, with respect to varying 
AI temperatures, wind and rain. 


Experiment: Notes: 


Date: 















i 303 Neasuring Temperature 


= Make a device that measures temperature. 





mi STEPS 


1. Fill the bottle until it is three- 
Do fourths full of cold water. 


2. Add a few drops of the food 
coloring. 


3. Put the straw into the bottle so 
that it goes into the water. 


4. Use the modeling clay to secure 
the straw in the bottle. Make sure it 
is airtight. 

5. Tap mie piece of card to the 
straw using two pieces of tape, one 
at the bottom and one at the top. 


6. Suck the straw gently until the 
water rises to about halfway. 





W u è Od wW wu W W i 


X à 


X a y 


| Did You Know? 


The device for measuring 


| temperature is called a thermometer, 


A 


The hot sun is great Tor this 
experiment, but if | stay out here 
too long lm going To Turn 
into a thunderstorm! 





Materials 


® food coloring 
® clear bottle 
® markers 

® cold water 

® modeling clay 


7. Use a marker to mark the water 
level in the straw on the posterboard. 


8. Put the bottle in a warm place; 
the water will rise. 








e » 

9. Use a different colored marker p leCe of 
and mark where the water has risen posterboard 
on the posterboard. |e + ape 

10. Now put the bottle in the 





refrigerator. The water level goes 
down when the temperature gets 
cooler. 


® Siraw 





11. Use a different colored marker 
and mark where the water level is on 
the posterboard. 










GIGI 
















arena 
® colored Tissue 
paper (one color is 
fine, but lots of colors 
make it a more colorful 





Observe the differences i in the size of rain 
drops. 


Stare 


1. Secure the tissue paper with the paperclips 























on top of the posterboard. g ( experiment) 

2. Carefully drip some rain drops on to g o Ə paperclips 

the tissue paper and let the water = 9 e: 

seep through to the posterboard. Pra A 0 0 | white p osterbodrd 









| ® eye dropper 
® water 


È Did You Know? 


Every rain drop is made up 








3. Let the posterboard and tissue 
paper dry. 

4. Take the paperclips off 
and take off the tissue 
paper. 
he 
posterboard 
will now be covered 
with different-sized 
colorful rain drops. 











of more than a million tiny 


droplets of water! 


Te? 











305 The pope of Rain im US L 
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® eye dropper 
| (To act as rain) 
@ marker or pen 


© paper 


otro 


1. Fill the eye dropper with clean water. 






2. Hold the dropper about 12 in above 
the paper and drip one drop of water on 





the paper Po 
3. Trace around the edge of the drop Yi ‘ 


with the marker or pen. Lia YO) 
T_T % 


4 shepeat steps 1 2. andes | 
Are they the same shape? iena 


Q 


Did You Know? 


| HO is the scientific name for water. | 





DAA 





= How long does it take for water to freeze? | Materials 
= ® clock 
= 


STEPS D ® Small plastic toy 


(optional) 
1 ARINE plasti eCupp (( | ® clear p lastic le : 
with water and put the | 
M plastic toy in the cup. =_= O I just knew 
2. Place the plastic cup i ZZZ NI | should 


in the freezer. 


have put on 
something 


3. Start timing! Check 
the cup at half-hour 
= intervals until the water 
= has frozen. (This may | 
take a few hours.) j toy box this molecules move really fast and that is | 


how the ice melts to be e a liguid. 
4. Record what you see morning! O n 
each half hour. 






Did You Know? 
warmer when | | = 


got out of the | Ice is a solid. When you heat ice its 





- 307 Freezing Cold - Part E 










sg How long does it take for ice to melt? Materials 
4 ® clock 
r e 
a > STE 2 How long is it going to È plastic Toy RUGS 
2 1, Using the frozen take me to thaw? All | (see Experiment 306) 
plastic toy from Part A of l © {rg 
Dex this experiment, place it of my blood is going to i la 


2. Start timing how long 

it will take the ice to melt. 

Check the cup at half-hour 

intervals until the ice has 
Pe melted. (This may take a 
few hours.) 


m upside down on the tray. 







Did You Know? 


The warmer the air, the faster 





3. Record what you see 
A each half hour. Which 


the molecules in the air will move. | 
one took longer — the ice 
to melt, or the water to 


The faster the molecules in the air 
move, the faster ice will melt! 
p freeze? 
= per N / “aan fi dA 
R ODO A 





Observe the effects salt has on ice. 


STEPS 


1. Use the ice cubes 

to build an igloo (or a 
square shaped house). 
You will notice the 
difference between 
building with blocks and 
building with ice. 


2. Sprinkle the ice with 
salt. Has this made 

a difference to your 
building? 
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water and non-Salty water. 


STEPS 


1. Write an “S” on a piece of paper 


to make it easier to identify the 
salty ice cubes. 


2. Place a salty ice cube on the “S” 
piece of paper. 





3. Place a normal ice cube on the 
other piece of paper. 


4. Start timing. Do you think they 
will melt at the same rate? If not, 
which one do you think will melt 
more quickly? 


Materials 

® lots of ice cubes 
® salt shaker with 
salt 








Did You Know? 





Salt helps ice stick together! 


TOO 











® clock 

® salty ice cubes (to 
be made the night 
before by mixing salt 
info warm water, 
pouring iT into an ice 
cube tray and placing 
it in the freezer) 

® non-Salfy ice cubes 
® Z pieces of paper 
id pen 
















In places where snow is a problem on roads and 
driveways during winter, they put salt on snow to | 
o make it melt quicker! 



















What causes thunder? 
STEPS 


1. Blow up the balloon. 


® balloon 


(mu U j 


2. Put a hand on each 
end of the balloon and 
push your hands toward 
each other until the 
balloon pops. 


Did You Know? 


You create your own thunder because 





the air inside the balloon moves so fast 


(my UM} 


wJ 4 UM) 


- 311 Make Your Own Lightning 


Make your own lightning. Materials 
af * e ® comb 
® piece of wool 


| ® metal doorknob | 


Did You Know? 


| Lightning is a huge electric spark 





» 
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| A S that jumps from the clouds 
» | PS e > x 4) to the ground. 
1. Rub the comb with a piece of mE l pae 4 
x» wool. This charges the comb with > > j 
# electricity. yes 5 N 


2. Hold the comb near a metal door i 

p knob, which is uncharged. You È po 
should see a small spark because 
electricity is jumping from the 


"4 charged object (the comb) to the FAI A >» ian 
* neutral object (the doorknob). \ tU Vi | 


~ 





312 Your Own Hurricane! 


Experience your own hurricane. 





STEPS JIEN 
ge | 
1, -Spin the picce of a = 
string around your S N 
head. The toy will ~ SO j | 
feel like it is pulling » SEN ey E. 
away from you the Za YS JA ae a 
faster you spin it P i Ve, } 
around. ~ LI 97), < ag A > 
2 A ~ «DI | \ JJ? T 
) i Ce i j / 
pees ILA _ /) 4 
sy) = y} 4) A ) 
II EI JK ) 
7 
y EA, 
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SiGe 


1. Tie some string in the middle of 
the stick and then attach the other 
end of the string to the bottom of 
the coat hanger. 


2. Hook the coat hanger somewhere 


so that the stick can swing. 


3. Tape some string on to each 
balloon. 
4. Tie the other end of the string 


from each balloon loosely to one 
end of each stick. 


5. Balance the balloons. 


6. Carefully take one of the 
balloons off the stick and blow the 
balloon up. 


7. Put the blown-up balloon back 
on to the stick. 


J SY, 4 Nard a, YY) 
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313 How Heavy is the Air? 


See how heavy air can be. 


/ 
J 
3 Vj: 





8. The stick should be unbalanced. 


Which end is heavier? 











Materials 


® g piece of string, 
about 40 in long 
with an object Tied 
securely fo the end 
of it (a soft Toy is a 
good choice) 





Did You Know? 


When a hurricane occurs, the wind 
tries to pull away from the middle. 
When the wind pulls hard enough it 
makes a wind-free hole in the middle. 
This is called the eye of the storm. 
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Materials 


® Z balloons 
® string 

@ stick about 8 in long 
® g coat hanger 










Did You Know? 


Air on the top of mountains is 






| very thin and it weighs less than | 





air at sea level! 
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Heat È the Air 




















See how much room warm air occupies. Materials 
® balloon 
STEPS x ® harrow glass jar 
1. Ask for help to boil \ © pan 
some water in the pan. @ 
water 


2. Stretch the balloon 
over the opening of 
the jar. 

3. Take the pan off the 
stove, allow to cool for 
a few minutes and place 
the jar in the water. 
(Caution: If you place 

a glass jar directly into 
boiling water it might 
crack.) 


4. Watch for a few l AAAA 


minutes and see what 


happens to the balloon. O | f D = } ® A 
315 Nhat is the Greenhouse Effect? 


Materials 


® 7 thermometers 
© clear plastic bag 











The air that is inside the balloon gets 
bigger because the molecules are 
getting warmer and moving around 
more quickly. 









Find out about the greenhouse effect. 
STEPS 


1. Put one of the thermometers in | 
the plastic bag and tie the bag so l | 

it is airtight. | Di d > ou Know? 
2. Put the bag in direct sunlight | 
for about 10 minutes. When the sunlight travels into the 
| plastic bag the light turns into heat. The 


inside of the bag gets hotter because 












3. Put the other thermometer 
beside the bag. | : 
the air cant escape quickly enough. 


PA The sunlight does the same thing when 
“i it enters Earth's atmosphere. 
then look This is called the greenhouse effect. 
at the two 

temperatures. 


What do you notice? 


fa > FAT I / N 
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316 Tracking The Sun ee Materials 





What happens to the Sun when The (40 in long) 






| ® Tape 

D 

Earth moves’ | ® marker 
NI NINO 


e be ot an aes 
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1. Tape the piece of paper to the floor in WINS 
front of a window the sun shines through. Di N 
ON 















2. Draw a line with the marker exactly 
where the sunlights edge appears on 
the floor as it shines through the 
window. Write the date and the 1 
time beside the line. : 


> 
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3. Each week, at exactly 
the same time, mark the 
sunlight’s edge on the | 
paper and record the date. 


4. Continue marking the 
sunlight’s edge until you 
run out of paper. What N NS AN) 
do you notice? 





317 Thirsty Dish "e 


RARE © kitchen scales 
See how much water evaporates in ® dish 


ZA hours. = mr 
STEPS wr 


Ky | 


2. Put the dish on the N 
scales and write down its P 


weight. Leave the dish ( ( 4 





1. Put water in the dish. 


uncovered for one day. Evaporation is an important part of 


the water cycle. The water in the air 
3. Look at the scales. 


Has the weight changed? 
It should weigh less 
because water has 
evaporated into the air — 
it is not being swallowed 
by the dish! 








Pi. Materials 
ae. | © plastic bag 





~ Find out which direction the wind 


iS blowing. 
STEPS 


1. Go outside on a 










ta) La 




















7 a windy day. 
2. Hold the 
handles of the = 
ssi plastic bag in each S = 
™ hand, The wind | Did You Know? 
will fll the bag YS) | mn 
aria STS Windsocks are used to help pilots 
the bag in the > ) OSSY note the wind direction and take 
same direction as yy E) V> N (7 this into account when landing their 
the wind. ») | aires | 


E 
E 
- 


i — LAIA 











Materials 
@ {fag or towel 
® compass 

® clothespins 






Find out the direction of the wind 
(north, South, east, or west). 


STEPS 


a7 AI 


1. Pin the flag or towel to the 
















za 

| 2 washing line. 
2. Observe the direction the 

a wind is blowing the flag. 
© T 3. Use the compass to work A southern 

„ Out from which direction the breeze! Just 
: gi wind is blowing. what Mom 

needs To dry 
- ine washing, Jd. 


I’m sure she’ll want To 
7 {put on another load} )}) Te 
ae 






Did You Know? 
= | We have air pressure pushing on our | e i... 
| bodies all the time. It's actually about 


| sa. paan bdi 
P | 14 Ib of air pressure! ( \ FP > (Me A 









= | - x za | 
320 Cool aş Water or Air? ee 


Gee if dir or water holds more heat. Materials 
® 7. glasses, one 
STEPS tilled with water and 
1. Place both of the glasses in the 2. Take them out of the freezer one empty (filled 
ifeczer after peas Which glass feels with dip) 
warmer: 
® freezer 










The glass with the water in it feels warmer | 
because the empty glass, which is really full | 


321 Make Your Own Air Pressure 


Materials 


@ funnel 
® bing pong ball 













Can you create your own air pressure? 


STEPS G2 li. 
1. Put the ping pong ball inside ( > ® 


the funnel. 


2. Tilt your head back and blow 
air into the funnel. Try to blow the 
ping pong ball out of the funnel. 
What happens? 

D ; 


A 


Did You Know? 


The fast rushing air travels around 
the edges of the ball, rather than 


just pushing it straight up! 





(| SY O @ CaA 





Materials 
® tea kettle filled with 





moi 


Make your own cloud. water 
® metal Tray 


inni 


= STEPS 


- 1. Ask for help to 
= boil the water in the 
tea kettle. 





Did You Know? 





Clouds are formed when the Sun 






2. As the water boils 
and steam begins 

to appear, place the 
tray above the spout. 
Droplets of water 
will begin to appear 
on the tray. These 
tiny droplets of water 
are what clouds are 
made of. 


KA / 


heats the air around us, which then | 






rises up Into the sky. Eventually, 





the warm air gets colder until it 






{ma 


turns into tiny drops of water or 






ice. Millions of these droplets cling 






together to form the clouds we 


LAR i 






can see. Once the droplets get too 






heavy, they fall back down to Earth 





as rain or snow. 


Ps a SRO = SEA "a x 
F N F. N f n 
ì È 


Materials 
® plastic container 








323 My Own Puddle ee 





See how long it takes for a small puddle to | (an old take-out food 
container would be 


perfect) 

@ medsuring Cup 
d pen 

® paper 


evaporate. 


TES 


1. Make a hole in your 
yard and place the plastic 
container in it. If you 
don’t have a yard, put the 
container on a windowsill. 






2. Measure one cup of water 
and pour it into your bowl. 


)) = Did You Know? 


When water evaporates 





T A ew y ? ew | ` v 






3. Record the day on your 
piece of paper. 


it becomes invisible. 










A 
& 


4. Observe the container 

each day until all of the ,y? 
x water has evaporated. How N 
è long did it take? 






Materials 
® rock salt 
® crushed ice 

® can without a lid 





Gee how frost forms. 


STEPS urls 
1. Crush two cups of ice ` D , 
(e 


and put it in the can. 








2. Add half a cup of 
rock salt. 


3. Stir the ice and rock 


salt rapidly. There is moisture in the air we breathe. 






As the tin can gets colder the moisture 


4 


4, Leave the mixture for 
half an hour. 





in the air condenses on its surface. This is 






5. After half an h T why the dew on the can turned to frost. 
er Nalf an nour e 


can will have some dew 
on it. 


Just like frost on the grass on a very cold 
morning! 


6. If you wait a bit 
longer, the dew will turn 
into frost. 


325 Patterns in the Frost 
See how Trost forms and makes patterns. 
STEPS 


1. Pour the crushed ice and rock 4. Leave the can for about half an 
salt into the can. hour. Dew will begin to form on 
the outside of the can, and if you 


leave it for a bit longer the dew will 
o. Slightly moisten the paper cut- turn into frost. 


outs and place them around the 
outside of the can. 





Materials 


® q clean can 
o cup of rock salt 
® 1 cup of crushed ice 
® Spoon 

® Small paper cut-outs 
of different shapes 









2. Stir it together quickly. 






5. Peel off the paper cut-outs and 
look at the patterns you have made! 


DS % a, È TUT TT ae 
N 


As the can cools down, the air molecules 
cool down and close in on the water 












a| carried by the wind. 
STEPS 


ma hg | 
=!) 1. Take the piece of (/ 
posterboard and put a p. | 4 | 


O hole in the top of it using IA 


the scissors. BIIH 
2. Thread the strin / AW YF | 
r 8 A WY 
DI though the hole and tie [4% Sf) 
Pe it on. La HA 
__ 3. Paint one side of the aA 
m| posterboard with the vA 4 
glue. VIA WY, 
=, 4. Hang the piece of x WK; 
cm posterboard outside for VAY || 
about an hour (longer if Z 


it is not a windy day). 
a| 


-_ 


5. Look at what is stuck 
to the posterboard and 

PI see what the wind has 

=! been carrying! 


a) 







a can’t see iT. 
=) STEPS 


1. Put the plastic bottle 
| into the bucket of water 
I until it is completely 
covered with water and 
| gently squeeze. Bubbles 
will come out of the bottle, 
which shows us that while 
+ the bottle appeared to be 
The empty, it was actually full 
of air! 


\ RI 


” 326 Traveling By Air 


=! Find out some ot the things that can be 


i 


around the 
garden, 


when someone sticks 
a piece of sticky 
posterboard in my way. 





327 Air, Air Everywhere 


Air is everywhere, even though we 








| 
Neal: S i 
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Materials 


® glue made from four 
dnd water 

® posterboard about 
13.9 x 19.7 in 

® string 

® scissors 

® paintbrush 










The wind carries seeds from 
plants and spreads them around | 
to new places. 


Materials 


® bucket of water 
| ® plastic bottle 








Did You Know? 


Wind is moving air and something has | 
to make it move. Take a deep breath 








See how clouds form. | Materials 
® a clear plastic 
STEPS i 


bottle with a cap 
1. Poura little bit of warm water into the | @ warm water 
bottle, just enough to cover the bottom. O matches 

2. Ask for help to light the match and let it i = a 
burn for a little while. Ji i 


3. Blow the match out and immediately let l Pi 
the smoke from the match fill the bottle. L a | 
The smoke will clear quite quickly, but 
there will be invisible particles floating in 
the bottle. 


| 328 Make Your Own Cloud 














Fluffy clouds are called 


a 







cumulus clouds. 





% 
Ne 
“% 


"a 


4. Screw the cap on to the bottle and 
try to keep as much smoke in the 
bottle as you can. 





5. Squeeze the bottle six or seven times. 


329 Flouring Rain 
Observe the 3D shape of rain drops. | Materials 
sr i 


1. Put one cup of flour 
into the bowl, 







® Sieve 

@ plate 

® rain (an eye 
dropper will work Too) 


2. Either put the bowl 
Outside in the rain for five 
minutes then bring it back 
inside, or drip about five drops of 
water from the eye dropper into 
the flour. 


3. Leave it to stand for about five 
minutes. 





m Did You Know? 


Mawsynram, India, is reported to be | 


4. Sift the flour gently, allowing the 
loose flour to fall through to the 


plate. the wettest place on Earth, 


with around 470 inches of O 
rainfall per year 
| 
i @& ( ) (0) A ( A 
( i 


5. The flour rain drops should be 
left in the sieve. 

6. Gently place them on a piece of 
paper. Are they the same size and shape? 
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" 330 Measuring Thunder 


See how long it takes to hear the sound 
a ot thunder. 


@ STEPS 


Usai Lal} 


t 


| 
na 









1. Go to a safe, dry place in your 
house where you can see outside. 


2. Watch for a flash of lightning. 

As soon as you see the lightning, 
3 

start the stopwatch. When , 


you hear the thunder, stop the ` me: 
stopwatch. 
{7 


For every five seconds the storm 
is 1 mile away. So ... 


5 seconds: 1 mile 
10 seconds: 2 miles 
15 seconds: 3 miles 


20 seconds: 4 miles etc. 


STEPS 


1. Go outside to a place where you 
can run with your kite. 


2. Feel which way the wind is 


i blowing. Try to fly your kite the same 


€T 
4 


Dad 


way the wind is blowing. 


3. Now run into the wind so you feel 
the wind blowing in your face. Which 
way did the kite fly best? 





T 


4 





My, it is a stormy 
day! | seem to be 
generating enough 
lightning of my own, | 
but | must stick f 
To measuring the 
lightning outside. 








i 
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| Materials 


® thunderstorm 
® stopwatch 


| If you see lightning without thunder 
° | following it, the lightning is more than 


15 miles away, which is too far away 
for you to hear the sound of the 
thunder 






Did You Know? 


Earth’s rotation affects the direction | 





the wind blows! 


a 


fin /@ : Ce: MAN P 
f \ / \ { i 


ZEA | Materials 
© | © Small coin 





Find out where air pressure can be found. 





STEPS 


1. Press the coin on to your cheek. 
It falls off quite easily. 





Whoops] If 
| had a real 
cheek that 
coin would 
stick, but lm 
only water 
vapor] Sorry] 








2. Puta little bit of water on one side 
of the coin. 






3. Place the damp side of the coin on 
your cheek. 










Did You Know? 
Air is pressing all over the coin and when 
you add water to the coin it pushes out 









mm | Materials 


® empty coffee can 
(with a lid) 
® very hot water 









a 






see the effect of dir pressure when the 


dir gets hot. sé 
STEPS 
1. Ask for help to 


pour the hot water 
O E 





2. Put the lid on the 
can. 


3. Stand back (do 
not have your face 
close to the can) and 
watch what happens. 
The lid will fly off. 
This is because the 
air inside the can is 
getting warmer and it 
is expanding. 






When air is heated it expands and | 
increases the air pressure! 








tai a) ta 


i 
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o Pi soap and pour it into the bottle. 


ad 


ad 


H Pe 












334 The Pressing Issue of Air er 


Materials 
® water 


See what happens when water replaces air. 
® coins 
2. Put water between the two 


STEPS 
1. Rub two coins together. 
. They should rub very easily. : 
y | 
coins and try rubbing them A | 
together now. Do they rub | N 
easily? TAS ; | 
Y 
| MAC QI | | | 
WG the air between them. This stops the coins 
| v LZ , from moving together easily. 
dl le 










| Did You Know? 












` Air presses on the coins and when the T 
ì | water is put between the coins it replaces 












335 Tornado in a Bottle! 
“See how a tornado moves. Materials 


4 STE ® 1 clear plastic 
3 PS = bottle 


© © small aluminum 


J ) foil balls 


TE ote 
“TN TIA ie 
fee en bl 


1. Measure one teaspoon of the liquid 













2. Drop the aluminum balls into the 


bottle. @ water 
| 3. Fill the bottle with water. ® blue Food coloring 
4. Adda couple of drops of ad Teaspoon 


A blue food coloring. 


® clear liquid soap 
5. Rotate the bottle and 

. you should see a swirling 
s| motion. The swirling 
represents the motion 
of a tornado. 


Did You Know? | 





The fastest tornado winds recorded, 


286 miles per hour happened in 1958, 


a Pee NN Pon 
Á CP ) ¢ } A P 
f \ í i 
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| rd È) ™ | Materials 
336 Water X Alls - à m SON Be: © drinking glass 
® water 





See water in the air. 


STEPS CIQ n | Did You know? 


1. Put a dry glass 24/4) a 
Cupside down) under y J 4)) ivy A 


a running (cold . J y) 
water) faucet. Keep 4) D), css 
the inside of the glass. 0) 

dry. This will make 
the glass cold. 





When rain falls from the clouds 
}) | It is because the water droplets have 
become too heavy! 












2. Take the glass 

out from under the 
faucet, and breathe . 
heavily into the glass. 
A thin lining of water 
drops should form 
inside the glass. This 
water was in your 
breath. 






® Z balloons 
® hair dryer 

® box (a posterboard 
box with a lid is good) 
® freezer (op 
refrigerator) 

® marker 







STEPS 


1. Blow the two balloons up to much 
the same size. 













2. Use the marker to mark one with 
“H” (for hot) and one with “C” (for la 
cold). 


3. Put the “C” balloon in the freezer 
(or refrigerator). 






4. Put the “H” balloon in the 
box. 


5. Gently blow warm air from << 
the hair dryer into the box. 


6. After about 10 minutes 
compare the balloons. 
What has 

happened? 


Hot air expands and cool 


alr contracts! 





tal tal a 


tai! 
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STEPS 


1. Ask for help to fill 
about one-third of the 
plastic bottle with very hot 
water (not boiling because 
the plastic will melt!). 


2. Put the lid on the 
bottle. 


3. Fill the large bowl with 
cold water and ice. 


4, Put the plastic bottle in 
the bowl and make sure 
it is covered with the cool 
water and ice. What has 
happened to the bottle? 





STEPS 


1. Put up both 
umbrellas. 


2. Sprinkle some water 
on the real umbrella. 
What do you notice 
happens to the water? 


3. Sprinkle some water 
on the small paper 
umbrella. What do 

you notice happens to 
the water? The water 
on the real umbrella 
rolls down the side, 
whereas water on the 
small paper umbrella is 
absorbed. 


_ 338 Air is in the Atmosphere © 
< Demonstrate the force of hot and cold air 
and water in the atmosphere around us. 


Materials 


Did You know? 





The pressure of the air inside the bottle 
Is not as great as the pressure in the 


atmosphere, which means the air pressure | 
on the outside of the bottle crushes it! 


339 Umbrellas! 


How important waterproof Sabric? Materials 


skin are called parasols. These are not 
made from waterproof fabric. 





@ funnel 

® hot water 

® cold water 

® jarge bowl 

® plastic soda bottle 
® ice 











® real umbrella 

® small paper umbrella 
| (used as decoration 

in drinks) 





Did You Know? 


Umbrellas that keep the sun off your 








Feel some of the heat of the Sun. Materials 
irre gp) | © G window with a 

STEPS —— i blind or curtain 

1. Keep the blind = | J | | š 


or curtain drawn. 

Put your hand up to d 
the glass. Can you z 
feel any heat? 


340 In the Heat of the Sun 






2. Put the blind 

or eli gino Pui (3 
your hand up to the 
glass. Can you feel 

any heat now? What 
happened? 
The Sun is a star that is 


© 
Ty 93 million miles away! 
od: zz ASX DER A | x 
' ETA 
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341 Evaporation 
See how water evaporates. 


STES 


1. Half fill the cups with water. 5. Keep a watchful eye on the paper 
towel and observe what happens. 
The water will evaporate from the 


Materials 
® Z cups 
| ® food coloring 
® eye dropper 
| © paper Towel 






| 






2. Add food coloring to one of 






tk . 
a towel, leaving the food coloring 
3. Use the eye dropper to get the behind, but nothing will be left 
clear water from one cup and dr Op behind from the clear water droplets. 





Evaporation is how water 


| becomes tiny droplets that form 






a couple of drops 

on to the paper towel. Q 
4. Use the eye dropper d 

to get the colored water > 

from one cup and drop a x 

couple of drops on to the 


paper towel. _ aad og 





dc à | Materials 





n # | @ plastic cup (To act 
om a, might happen To a tin boat ibn it ds d Tin boat) 
a rains ® bucket of water 
= È (fo act as a lake or 
> a | ~ A f, i n ng can (to act 
a ne S j | gs the rain) 





= 2. Make the empty 
plastic cup float on 





















< the waiter in the T 
Æ bucket. Did You Know? 

3. Slowly sprinkle Of all The Clouds change Te because as 
m water from the places To be | they come into contact with warm | 

awe caught OUT air, parts of them evaporate. 

the plastic cup. , 
Wi... in a Terrible As clouds come into contact with 
L Wine clastic cup? storm | cold air raindrops form and fall. 

A plastic 

3 bucket! Z 


(ft ` @ e. EA Pi 3 da y A 


. 
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® cmall ice cube (to 
















at E en n ice ene act ds hail) 
T See k pp ° ® plastic cup (To act 
ie de The Pale) 


< WA 
+ 1. Fill the plastic cup three- if A) MY) A / ) 





- Lp 
| La fourths full with water. 4, i 7 4 YY, 
2. Put the ice cube in the cup > Yi) A J ; a 
~ of water. What do you think will di rink A Wl L 4, ) Did You Know? 
f happen as the ice cube melts? Kl / e E 
p CE: to be the size of golf balls! 
L 
















Materials 
® Z pieces of 


newspaper 
© Z paper weights 


tu 


The tading Sun 4 a ee 








Gee some of the effects of the heat from 
The Sun. Li: STO”, TE ; 
ee iu) 
STEPS Gy ini = 
5 Did You Know? 



















1. Lay a piece of newspaper 
down outside in direct 
sunlight using a paper weight 
to keep it sull 






During winter, the Sun is 
| 90 million miles away from Eartt 
2. Lay a piece of newspaper 
down inside, out of the 
sunlight, using a paper weight 
to keep it still. 


3. Leave the newspapers in 
their positions for one week. 


4. After a week, compare the 
two pieces of newspaper. 
What has happened to the 


paper? 


Materials 


® clouds 
® paper 















Observe different types of clouds. 
STEPS 


1. Go outside on a cloudy day and You can observe clouds over a few 
observe the clouds in the sky. days and comment on the 
similarities and differences. The 
weather will influence the types of 
clouds in the sky. 


2. Identify the types of clouds that 
are in the sky from the list below. 








3. Draw the clouds you can see. 






| can’t help 
but draw eyes 





e Cirrus are white and feathery 
(the highest clouds). 


e Cumulus are puffy clouds that 
look like cotton balls. 













It looks just 
like me! 








e Stratus are flat, wide looking 
clouds (drizzle usually falls 
from these clouds). 


e Nimbus are dark, gray rainy 
clouds. 
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| 346 Underwater 


Observe the difference in the density of 


hot and cold water. 


eil 


1. Pour cold water into the large 
glass bowl until it is three-fourths 
full. 


2. Fill the jar with hot water — not 
hot enough to burn your fingers 
though. 


3. Drip a few drops of the food 
coloring into the jar. 


4. Put the lid on the jar and shake it 
so the water and the food coloring 
mix. 


347 Naking an Eye Dropper _ 


Observe the pressure of air and water. 


SPES 


1. Suck up some of the water 
through the straw. 


2. Cover the end of the straw 
with your finger (usually the 
end you have been sucking 
from, but it works as well if 
you cover the other end). 


3. Lift your finger off the straw 
for a second, then quickly 
replace it. Each time you lift 
your finger from the straw 
some water will be released. 











Materials 


® large clear bowl 

(or a glass vase) 

® cold water (from the 
refrigerator) 

® Small glass jar with 
a lid 

® food coloring 


5. Put the jar into the glass bowl full 
of cold water. 


6. Wait for the water to settle. 


7. Put your hands in the water and 
very gently undo the lid of the jar 
and remove it. Be very careful to try 
not to move the water. 


Did You Know? 


The sea contains 97 per cent 


8. Gently take your hands out 
of the water. What happens? 
of Earth's water. 
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Materials 


® straw 
Xy | @ wafer 









The more experiments you do, the better | 
you will get at releasing one small drop. 
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346 Walking Water 


Observe the movement of water through 
d paper Towel. 


STEPS 


1. Fill one of the cups with water. 


Materials 
® water 

® Z clear plastic cups 
| © paper Towel, cut 

| into strips 

| ® bowl 








2. Place the cup full of water on 
top of the upside down bowl (or 
something that will raise the cup). 





3. Place one end of the paper 
towel in the cup with water, 
making sure it is touching 

the bottom of the cup. 





4. Put the other end of the Paper has many tiny spaces. The 


paper towel in the other cup. 
What happens? 


water fills these tiny spaces and 





moves along the paper. 





5. Repeat the experiment, but 


this time change the width of the [TN AAN (IZ 
; y t STOUT t q Fic. 4 è 
piece of paper towel. oe") (>) 








Materials 
® paper Towel 

® glossy magazine 
bage 

® aluminum foil 

® posterboard 

® wood 

® plastic 

® water 

| © watering can or a 
| Sieve 


Discover what sort of objects absorb water. 


Stars 


1. Place all of the items in a 
row, outside or in the bathtub. 
























2. With your watering can or 
sieve gently pour the “rain” 
over the different objects. 
Which objects absorbed the 
water? Which objects didn’t 
absorb the water? Why didn’t 
they all absorb the water? 








Did You Know? 


Objects that absorb water are called | 
| porous, which means they have lots | 
of tiny holes. | 
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| See the different colors made by rainbows. 
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Materials 
® bubble mix 
(dishwashing detergent 
works well too) 

® teaspoon 

® sugar 

® bubble blower 

® refrigerator 

® bubble stand (an 
upside down plastic 
cup will work! It will 
work even better if 
coated with bubble mix) 








STEPS $e RE. 
1. Put one teaspoon of | | 


sugar into the bubble 
mix. 






In Australia, Darwin in the Northern Territory is | 






the sunniest city. It has an average of 8.5 hours 







| of sunshine a day, whereas Melbourne in Victoria 






2. Put the mix into 
the fridge (it helps the 
bubbles last longer). 


has the dubious honor of being Australia’s 






least sunny city, with an average of 5.7 hours of 





sunshine each day. 





3. Dip the blower into 
the mixture. 


4. Gently blow a bubble 
and try not to it let fly 
away. 


5. Attach the bubble to 

the bubble stand. Wait a 
little while and you will 
be able to see different 

colors in the bubble! 










351 Picture Snowflakes _ C 


"o N 
Make a snowlfake picture. Materials 


STEPS ® computer 


® pencil 
1. On your computer, ® cheet of paper 
type the word 


“snowflake” into 

























“Google.” j — 
2. Choose an option r Wid You Know? 
about snowflakes. 

Snowflakes all have six sides 





3. Look at the 
patterns. What do you 
notice about them? 


(hexagonal) and are symmetrical. 






Every one of the countless billions 






that fall is different, so you can 






4, Use your 
imagination to draw 
some snowflakes of 
your own. 


never run out of snowflake patterns 






to draw! 









Materiale 


— aA | ® plastic bottle 
Observe the force of wind. ® small piece of paper 
rolled up into the 
STEPS size OT d ped 


1. Put the bottle on its 
side on a table or bench. 


2. Put the paper in the | Did You Know? 


neck of the bottle. 









The windiest place in the world 
is Port Martin, Antarctica, which 
has an average wind speed over 
a year of 40 mph. It experiences 

gale force 8 winds for over a 
hundred days a year! 


3. Blow hard and fast into 
the bottle. What happens 
to the piece of paper? (The 
fast moving air should go 
straight past the piece of 
paper, hit the back of the 
bottle and then come out 
again, forcing the little ball 
of paper to come out!) 













Materiale 
® ball 








Can a strong wind affect the outcome O 
of a ball game? 


So 


1. Go outside and A 
throw the ball the , oe" = * 
same way the wind is 
blowing. The wind will 
help the ball to travel 
further. 


In Australia hurricanes are 
called “Willy Willies.” 





2. This time throw 

the ball against the 
wind. The wind pushes 
against the ball and 

the ball will not travel 
as far. 
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® posterbodrd squares 
® gluminum foil 
\\ N ad Sunshine 





GIO 


l. Cover the } WY \\ i A 
posterboard squares i J € N \) | Did You Know 


with the aluminum foil, À N 
é J ’ = à \ | 
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2. Find a stream of 


J; 
ba :: N) 1 } 


foil in the path of the 
sunshine, and then 
reflect the sun in the 
direction you would 
like it to go. The 
reflection can then act 
as a spotlight! 
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Materials 
® paintbrush 

® water 

® dry surface, such 
aS concrete or 
asphalt 







Learn more about the water cycle. 


STEPS QP 26 


1. Wet the 
paintbrush with 
water. 











Did You Know? 


The heat from the Sun causes the 


- p 2. Paint a picture 
using the water as 
| “paint.” When you 
_ ag Dave finished, leave 
your water painting 
for a few hours. 
el ® what happens? 





| water from your painting to evaporate. 


i It then turns into water vapor and 
heads back up to the clouds! 
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356 olored 


Materials 
® ice—cube tray 





® food coloring 


See how color is affected by heat. 


STES 


1. Fill the ice-cube tray with water. 


2. In each section of the tray, drip 
one or two drops of food coloring — 
make sure you leave one with just 
plain water. 


3. In one section drip in many 
different colors in order to make 
the ice cube as dark as possible. 


Did You Know? 








4. Put the ice-cube tray in the 
freezer and leave it to freeze. 







5. Take the ice cubes out and 
watch them melt. What do you | 
notice? (The darkest ice cube 
should melt the quickest!) 


The largest hailstone that has ever been 


recorded fell on 14 April 1986 in Bangladesh. 


It weighed 2.25 Ib. 









Demonstrate that the 
Ground us. 
STEPS 


1. Put the ruler on the bench with 
about a quarter of it hanging out 
over the edge. Be careful here! 


2. Carefully, with your head and 
body back, give the end of the 
ruler that is hanging over the edge 
a karate chop. (The ruler will go 
flying!) 


3. Retrieve the ruler and set it up 
the same way as in step 1. 


4. Now put the newspaper over 
the part of the ruler that is on the 
bench, leaving the overhanging 
section uncovered. 


5. Give the ruler another karate 
chop. What happened this time? 
(The air pressure on top of the 
newspaper should be so great that it 
snaps the ruler!) 





2 | Materials 
WES | © folded sheet of 


re is dir pressure 
| ® old 1Z in wooden 
ruler or flat stick 








The air is pushing down on 
the folded sheet of newspaper 


| so hard that it weighs more | 
@ Sp 
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” Feel the difference between wet and F Materials 


dry clothing. 3 ind i socks 
UCKE 


STEPS N ® water 


1. Put the socks on your 
fect 





Call’ 


"dl; 


2. Put one foot in the 
bucket of water, and keep 
= the other sock/foot dry. 
=. How do your feet feel? 
Your wet foot should feel 
= much colder than your 
ME dry foot. The dry foot is 
surrounded by air, and 
the wet foot is surrounded 
FE by water because it has 
pushed the air away. 





feel? Smelly 
... but warm 







Water can take on many 
different forms, such as liquid, 
solid, or gas. 





Me? 
| feel like 
an old, cold, wet sock. 
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Feel the difference between cool air and Materials 
@ radiator 


warm dir. 
Ahh! ® refrigerator 


* STEPS Lovely! 





Tx 1. Stand in front of 
A your radiator for a l 
few minutes. \ 

) oc 








la) 2. Stand in front of ED | 
— your open fridge for a | | - 
Ro. i Pat 3 | Did You Know? 
© you stand in front of I | 
the radiator you feel 
warm air and when 
Æ you stand in front of 
the refrigerator YOU ef 
feel cold air. f 






Hot air balloons were invented 
in France in 1783. Type "hot air 
balloon” into “Google” on your 














computer and read the history of 






this method of transport. 








360 Daze in the Clouds 
How do humidity, temperature, and air 
pressure inifuence the way clouds are 


formed? 
STEPS 


1. Measure '⁄ fl oz of water and tip 
it into the jar. 


2. Put the lit match into the jar. Ask 
for help to do this. 


3. Put the plastic bag over the jar as 
fast as you can and use the rubber 
band to secure it to the jar. 


4. Push the bag into the jar. 


5. Now pull the bag out of the 
jar. When you push the bag 

into the jar the pressure and the 
temperature in the jar go up, and 
make the jar look clear. When you 
pull the bag out, the pressure and 
the temperature go down, so then 
the water vapor condenses, which 
makes the cloud in the jar. 


Precipitation 








© water 





| Materiale 


® large glass jar 
® rubber band 

® clear plastic bag 
® water 

® matches 

® measuring cup 





Did You Know? 


Vapor is the name for invisible, 


evaporated water. 


Materiale 





See how precipitation forms. 


SMER 


1. Pour one cup of hot 
water into the jar. (You 
may need to ask an 
adult to help you do 
this.) 


2. Put the funnel in the 


jar. 


3. Now put the plastic 
bag into the funnel. 


4. Pour the cold water 
into the plastic bag 
and add the ice cubes. 
Watch the jar. What is 
happening? 











ending. It travels on a journey from the | 


sky to the land or sea and travels back | | 
up to the clouds again! 
EN AN MN I 


® funne! 

® plastic bag 

® jar 

© | cup hot tap water 
@ '/, cup cold water 
® ice cubes 


Did You Know? 


The world's water cycle is never 











362 Color and the Wea 
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What are some of the principles of solar 


bower? 
STEPS 


1. Spread the piece of 
newspaper outside in the ( ( 


Sun. 


2. Place the different 


colored squares 
newspaper. 


3. Plagerameice cube on 
each piece of paper. 


4. Time how long it takes 


each ice cube to 
do you notice? 


Why does 
STEPS 


1. Taste the water (make sure it's 5. When the water in the cup cools | ® stove 
not too hot to drink). down, taste it. How does it taste? 


2. Addthe salt to the water and stir 
it to help the salt dissolve. Taste the 


water now. 


3. Place the salty 
water into the pan. 


Now ask an adul 
to help you boil 
the water on the 
stove. Keep the 
lid on. 


4. Condensation 
will form on the 
lid. As it does, 
take the lid off 
and let the water 
drip off the lid 
into the cup: 


363 Salty Kain 





Ther 













Materials 


® ¢ pieces of colored 
paper about 
lla 

® © ice cubes 

® newspaper 

® clock 














on the 


You Know? 


Dark colors absorb heat and light, and 


light colors reflect heat and light. 
melt. What = 

















Materials 


® 2 teaspoons of salt 
@ Z cups worm wafer 


n’t salt water become salt rain? 


@ Spoon 
® pan with a lid 
| ® cup 


MICRO Know? 


The water from the sea gets 





heated by the Sun, evaporates 
to form water vapor, and 
eventually becomes salt-less water 
in the clouds. 









_364 Freezing Liquids 
Find out about freezing different liquids. 
STEPS 


1. Fill one ice-cube mold 
with water, 


5. Record what time you put the 
tray in the freezer. Check the tray 
every hour and write down your 
findings. The water freezes into 

a hard block; the vinegar should 

freeze too; but what happens to 


2. Fill one ice-cube mold 
with vinegar. 


3. Fill one ice-cube mold with 






















cooking oil. the oil? -) 

4. Put the ice-cube tray into x, mi 

the freezer. DI NN > WP LS 
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365 Water Putting oh Weight! 


See how much water expands when it 
freezes. 


STEPS 


1. Fill the bowl with 
water. 


2. Put the film canister 
in the water and fill it 
with water. Make sure 
there aren’t any air 
bubbles, then put the 
lid on. 


3. Take the film canister 
out of the water and put 
it in the snap-lock bag. 


4. Put the snap-lock 
bag in the freezer for 24 
hours. What happens to 
the film canister? 


| ® cooking oil 














Materials 
® ice—cube Tray 
® Vinegar 

® water 









® freezer 





The world's biggest icebergs are 
up to 160 miles wide! 








Materials 
@ film canister with 
a lid 
® water 
® freezer 
® snap-lock bag 
® bowl 


Did You Know? le 


When frozen, water expands by 





about 9-10 per cent. 
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Index 
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Absorbing Water Drops 
Acid or Base? 

A Home-made Seismograph 
A Home-made Stethoscope 
Air, Air Everywhere 

Air is in the Atmosphere 
Aliens in the Night 

A Magnet Can be a Compass 
Am | Upside Down? 

Angled Light 

Animal Behavior 

A Sedimentary Situation 
Astronaut Surts 

At-home Palaeontologist 
At-home Volcano 

Attracting Butterflies 
Avalanche! 


Bags of Wind 
Baked Ice cream 
Balloon Rocket 
Balloon Static 

Bark Detective 
Bark Rubbing 
Barney Banana 
Bedroom Nights 
Biodegradable Bags 
Bird Beaks 

Bird Calls 

Black Holes 
Blowing Bubbles 
Bounce! 

Bounce Factors 
Bounce Higher! 
Breathing Plants 
Brown Apples 
Brown Light? Clear Light? 
Bubble Rocket 
Bubbles of Rainbows 
Bubbly Drink 
Buzzy Bees 
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Candy Molecules 

Carbon Everywhere 
Catching Ants 

Catching Colorful Rain Drops 
Catch Me, I'm Falling! 

Ceiling Rainbows 
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Centrifugal Force 
Chalk Talk 

Changing Shape 
Classifying Clouds 
Classifying Living Things 
Clean Cleaner 

Clean Money 
Climbing Colors 
Color and the Weather 
Colored Ice 

Colorful Celery 
Colorful Sugar 

Color Your Life 
Combing the Shadows 
Compost is My Home 
Conduction 

Cool as Water or Air? 
Cooling Down 

Corny Goo 

Crater Than Thou 
Crazy Leaves 

Create a New Bug 
Creating an Eclipse 
Crystal on a String 
Crystals Everywhere 
Crystal Star 
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Day and Night 

Daze in the Clouds 
Demagnetize Me 
Design a Beak for You! 
Different Moons 
Digging for Dinosaurs 
Disappearing Act 
Dishing up the Crystals 
Diving Raisins 

Don't Sink the Boat 
Double Balloon Static 
Double Magnetism 
Down with Gravity 
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E.T. Rocks 
Eating in Space 
Eggs Continental 
Evaporation 
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Falling Over 
Fast Rust 
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Feeding the Birds 
Feelin' the Pressure 
Feeling a Little Tense? 
Filter Fun 

Finding Your Bearings 
Fire Extinguisher 
Fizzin' Minerals 

Fizzy Sherbet 

Float or Sink? 
Flouring Rain 

Flying High 

Flying in Space 

Flying Kites 

Footprint Detectives 
Footprints 

Freezing Cold — Part A 
Freezing Cold — Part B 
Freezing Liquids 

Fruit or Vegetable? 
Funny Funnel 

Fun to Spin 
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Gas to Liquid 
Gazing at Stars 
Grass Heads 
Grasses 

Gravity 

Gravity Pulls 
Greenhouse Effect 
Green Slime 
Green to Red 
Growing Both Ends 
Guard Dogs 


H 


Hangin’ Out For Answers 
Hard and Soft Water 
Heater or Refrigerator? 
Heat is in the Air 

Heavy Air 

Hey, I'm Eroding Away! 
Hey, You're Blocking My Funnel! 
Home-made Geodes 
Home-made Glue 

Hot or Cold Balloons? 
How Heavy is the Air? 
How Old Are You Really? 
How Slow Is a Snail? 

How Strong is a Snail? 
How to Make a Parachute 
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Images of the Sun 
Indoor Clouds 

In the Heat of the Sun 
Invisible Ink 

Is a Spider a Bug? 

Is That Egg Hard-boiled? 
I've Found It! 
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Jar Compass 
Journey to the Center of the Earth 
Jumping Up 
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Lava Frosting 

Leaf Eaters 

Leaf Rubbing 
Lemon Floaties 
Lifting Higher 
Lights Out 

Like Them Lemons? 
Living in Ice 

Lost My Marbles 
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Magic Balloon 

Magic Floating Objects 
Magnetic Field 

Magnetic Rocks 

Make an Ant Colony 
Make Your Own Air Pressure 
Make Your Own Cloud 
Make Your Own Frost 
Make Your Own Lightning 
Make Your Own Thunder 
Making a Birdbath 

Making a Bird Caller 
Making a Bird Feeder 
Making a Butterfly 

Making a Compost Bin 
Making a Siphon 

Making a Spiral Galaxy 
Making an Eye Dropper 
Making Conglomerate Rock 
Making Ginger Ale 
Making Gravity 

Making Limestone 
Making Mountains Last 
Making Pet Rocks 

Making Pot-pourri 
Making Rivers 

Making Sandstone 
Making Starch 
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Making the Distance 
Mapping It Out 
Mapping the Ocean Floor 
Matchbox Cars 
Materials and Their Uses 
Measuring Temperature 
Measuring Thunder 
Melting Ice 
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Melt or Burn? 
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Mini Greenhouse 
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Mold Mania 

Moon Gazing 
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My Crust ts Bent! 

My Magnetic House 

My Own Airplane Wing 
My Own Puddle 
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Need Your Lenses Fixed? 
North Pole or South Pole? 
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Observing Birds Feeding 
Observing Night and Day 
Opposites Attract 
Orbiting Satellites 
Orbiting the Sun 

Our Solar System 
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Pangaea: The Ancient Continent 
Patterns in the Frost 
Peppery Skin 

Phases of the Moon 
Picture Snowflakes 

Plants and Air 

Plants and Soil 

Plants and Water 
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Popping Air! 
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Precipitation 

Preserving Food 

Pressed Leaves & Flowers 
Pretend Panning 

Puddles of Hail 
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Rainbow in Your Hand 
Rainbow Light 

Raining at Sea 
Reflective Telescopes 
Refracting Telescopes 
Reverse 

Rise Up 

Robot Arms 

Rocket Launch 

Rock Hunt 

Rock or Not! 

Rock Search 

Rocork Launch! 
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Rubbing the Glacial Way 
Rusty Mars 
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Salty Rain 
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Star Gazing 

Star Motion 
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ANONOULSY 


Urrr! Geel | couldn't possibly 
eat any of those. There's more 
mold and fungus 

there than on | 





COOL È 
clence «: 
EXPERIMENTS 


Do you know how to make your own 
explosive volcano? Or how rainbows are 
made? Explore the world of science and learn 
about Earth and the solar system. 
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Well it laoks as hat as 
a trapical swamp inside 
this battle ... but this 
little plan], sure loves it! 






















AULSIANAHO 


Discover the secrets of science through 
365 experiments that will challenge and 
entertain you. You will be amazed at how much 




















do you learn while having so much fun! 

2 = Glen Singleton has been illustrating for over 
= © twenty years. He is popular with kids for his 
z z cartoons and children’s book illustrations. 
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